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EXECUTIVE SUMMARY

This report covers a variety of issues relevant to the
creation and verification of USAF airbase noise exposure
level contours. The primary focus of discussion is to
illustrate the importance of proper handling of the various
parameters used in the modeling of aircraft operations.
Several mcdels of the McChord operations are presented to
highlight the effects of operational parameters such as
aircraft performance profiles, location of flight tracks,
and other factors such as the atmospheric conditions and
grouping of transient operations.

A quantitive assessment of these operational models are
provided by application of the NOISECHECK procedural
analysis of measured noise data collected at McChord AFB.
The technical details of the analysis are presented for
those who may need to undertake such a noise survey. The
NOISECHECK procedures were automated during this effort to
facilitate the repeated analysis of measured and predicted
noise data. The formulation and application of automated
analysis methods are fully documented.

The bulk of this report discusses in some detail an approach
to improving the existing McChord AFB airbase operations
model. The fundamentally important aspects of the model are
examined and defined in a manner appropriate to obtain an
objective and accurate comparison via the NOISECHECK
procedural analysis. Numerous individual aircraft
operations are examined and adjustments made to the
operational profiles deemed important to achieving an
operatlons model which correlates well with the measured
noise data. The systematic evolution of a highly consistent
operations model exemplifies various types of adjustments
made and allows quantification of detailed noise prediction
effects which would otherwise be obscured by the dominant
noise contributing operations.

Conclusions are drawn regarding requirements for similar
noise measurement surveys and use of multi-site correlation
as a means of analyzing site measured noise data. The value
of the integrity of separate operational parameters is
established. A specific analytic method of deriving an
operational profile model from actual operations data
records is recommended.
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AIRBASE OPERATIONS MODELING

INTRODUCTION

The environmental noise produced by aircraft operating
around an air installation is predicted numerically by
methods which incorporate two basic elements, an aircraft
operations model and a noise prediction model. The aircraft
operations model describes what, where, and how aircraft are
being flown or runup. The noise prediction model calculates
the noise generated and propagated to ground locations by
such aircraft operations.

The scientific integrity of these methods can be determined
by conducting a detailed comparison of the resultant noise
predictions to field noise measurements. The environmental
noise survey previously conducted at McChord AFB provides
the noise measurements for such a comparison. Due to the
volume of noise measurement data collected, some effort was
made to automate the procedures involved in the comparison.
A detailed discussion of many aspects of noise modeling was
thus made possible. This report will focus on predicted
noise level effects due to the aircraft operations model,
and include measurable effects from the noise generation and
propagation model. The individuals responsible for airbase
operations modeling may thus be made aware of which factors
are important to maintain the accuracy of the overall
predicted noise contours.




NOISE PREDICTION AND MEASUREMENT ANALYSIS

The Department of Defense has adopted the Air Installation
Compatible Use Zone (AICUZ) concept to promote land use
development near it's airfields in a manner which will not
only protect adjacent communities from the noise and safety
hazards associated with aircraft operations, but also
preserve the operational capability of its airfields. The
AICUZ report employs the NOISEMAP noise contouring program
for predicting levels of aircraft noise exposure in and
around the airbase. The NOISEMAP program development has
recently introduced a revised lateral attenuation algorithm
and a separate program (BASEOPS) to facilitate the
generation of the required input operational data. Both
programs now run on IBM PC compatible computers. 1In
addit:on, the NOISECHECK monitoring system and analysis
procedures have been developed to aid in resolving
controversy surrounding NOISEMAP predicted noise exposure
levels.

The NOISEMAP predicted noise level contours are quantified
by the Day/Night Average Sound Exposure Level (DNL) metric.
This quantity represents the cumulative noise exposure level
of the aircraft operations conducted on an "average busy
day". Each aircraft operation generates a separate noise
event on the ground which is quantified by the Sound
Exposure Level (SEL) metric. The DNL represents the average
noise level (in A-weighted decibels, dB) which, if produced
continuously day and night, would expose a site to the same
cumulative amount of acoustic energy produced by all
aircraft movements during daytime plus a night weighting
factor of ten times the energy produced by nighttime
operations. The SEL, similarly, is the continuous noise
level of one second duration which is equivalent to the
total acoustic energy of a single aircraft flyover (or
other) noise event.

The NOISECHECK analysis methodology allows comparisons to
site measured noise data which evaluate either the NOISEMAP
overall DNL prediction or the cumulative effects of all the
SEL predictions for important noise producing operations at
a site. The DNL analysis is relatively simple to implement,
but if significant noise level differences exist, it gives
no clear indication of which facet of the aircraft
operations model is at fault. The energy averaged SEL
("SEL) analysis requires detailed records of numerous
individual aircraft operational noise events for all the
dominant noise-producing aircraft operations. The
comparison of measured “SELs to equivalent SEL predictions
identifies which aircraft's operational modeling is
producing the erroneous noise level predictions. The
mathematical formulation of these analytic methods is
described starting on page 17, and their implementation in
Appendix A.




THE IMPORTANCE OF INTEGRITY IN THE AIRBASE
OPERATIONS MODEL DESCRIPTION

There are essentially two aspects of noise level predictions
which effect the long-term value of an Airbase Operational
Profiles (AOP) model. These are its consistency with the
overall noise level contour measurements (where available)
and its ability to retain such consistency when operational
changes are made. The Probability of Consistency (PoC)
metric is formulated to indicate the consistency of an AOP
model's predicted DNL versus a limited quantity of measured
noise exposure data for a given ground location. An AOP
model's predicted DNL may include compensating errors in its
predictions for individual operational noise levels and
still result in a high degree of overall consistency, in
localized areas. A strongly defensible airbase operations
model suitable for planning purposes will have each of the
major noise contributing operations modeled accurately, so
that the predicted operational SELs agree well with the
respective measured “SELs. Such detailed consistency will
not only verify the predicted noise level contour over broad
areas, but will also support plans for operational
restructuring where it is desired to reduce noise exposure
at specific noise-sensitive ground locations.

This report will exemplify the sensitivity the PoC has to
the accuracy of the performance profile modeling of aircraft
operations. Comparison to actual measured noise data will
provide a quantitative assessment of all factors involved in
the operational modeling separately, so that base planners
may observe the impact of each type of aircraft operational
profile variable. The description of aircraft operational
profiles is divided into the following topics for
discussion: Aircraft Performance, including power setting
and altitude changes; and Aircraft Tracking, particularly
flight track dispersion. The noise measurement comparison
will also demonstrate that all types of aircraft flight
patterns which create different patterns of noise on the
ground must be included separately in the airbase operations
model. The integrity of this aspect of the AOP model is
important to the modeling effort, but since it requires the
addition of different operational profiles, its impact will
be discussed separately from the effects of operational
profile variables.

There are two means of assuring that an individual
operational profile model has integrity in comparison to the
many actual flight operations it is intended to model. An
experimental means of assurance requires that a detailed
NOISECHECK study be conducted, like the analytic comparisons
to measured noise data which were conducted in the course of
this study. A theoretical means of assurance is more
appropriate to the usual process of airbase operational
planning. The best theoretical assurance requires that the




physics of the acoustic energy average and the influence of
operational performance parameters be considered in the
process of arriving at the model operational profile. The
following section presents an approach to this process which
accommodates the dominant physical effects involved in
environmental noise prediction. Using such an approach will
allow the operations model planner to develop a model
operational profile from the information which is typically
available, and have a reasonable assurance that the
resulting model is a good scientific approximation of the
planned aircraft operations.

The integrity of the complete airbase operations model is
also dependant on two factors which have a broad impact on
noise predictions; the weather used to typify the
atmospheric absorption of sound at the airbase, and the
treatment of transient aircraft operations. The appropriate
weather to be used is determined by the methodical analysis
of the local monthly climate summary. The treatment of
transient aircraft operations has been simplified by the
recent addition of a library of typical aircraft operational
profiles, which may be used in conjuction with BASEOPS for
aircraft operations which are not dominant noise
contributors. Nonetheless, it is acceptable, and was
formerly common, to group some transient aircraft operations
together for simplicity. How well such grouping is planned
may have a significant impact on the integrity of the
airbase operational profiles model. The quantitative impact
that these factors had on noise predictions of the airbase
operations model developed during this study will be
assessed in a later chapter (pg 33).

Deriving a Nominal Flight Profile from Aircraft
Performance Records

It will be valuable to an airbase operations planner to have
an understanding of a scientifically valid approach to the
task of creating an aircraft operational profile model which
predicts noise levels approximating the energy averaged
noise levels produced by numerous actual aircraft flights.
The success of the Perceived Mean Altitude approach (pg 50)
gives some experimental support to the methods which will be
described in this chapter. The McChord operational database
did not provide information on aircraft power settings used
or the actual ground flight tracks flown, so no experimental
verification of the overall method was possible in this
study. Since power setting and tracking information are
normally available to an airbase operations planner, the
following approach will advocate the best physical analysis
possible of all the available performance data.

A hypothetical set of aircraft operational performance
records was constructed to exemplify the information
required, the methods used, and to indicate the results




which can be achieved by applying these methods.

The F-16

aircraft was chosen because its noise level versus power
setting function was very nearly linear over most of the
range of power settings available (Figure 1).

Figure 1.

116.6 4B
186.7 4B
89.2 dB
9.1 dB
79.9 dB
188.6 dB

99.68 » RPM
98.86 » RPM
82.88 » RPM
85.88 2 RPM
75.68 ~ RPM
92.88 » RPM

AFTERBURNER POUWER
TAKEOFF POWER
INTERMEDIATE POUER
TRAFFIC PATTERN
INTERMED POWER (MIL)

3 APPROACH POMWER

1
2
4
5
6

128

()
-]
L)
QO
0
N ~
=
0 =
N
L S
5
L) z
—
-t
0 e
=
(%)
m
EE
o =
=)
-
L
o)
N~
wl 09 o [\~
RER >
as)
=t () -
o (D o
< Mo
25 a3 3]
Qe peer
= O
— O
<<
as
i
Kz

The Relationship Between SEL and Engine Power
Setting for the F-16 Aircraft




The F-16 aircraft engine's "Intermediate" power setting was
chosen since it is used in the cruise mode, during which the
greatest variability in applied power setting is likely.
Power settings between 83% and 87% were used, with 83%
having the most frequent occurrence. Airspeed was
considered to be a linear function of the power setting, and
was not treated as an independant variable. A normal
dispersion of aircraft flight tracks and altitudes was
constructed, having a large scatter so that the effects of
flight path dispersion were accentuated. The power settings
were randomly assigned to the various flight paths, to
arrive at a set of 18 operational flight profiles modeling
individual aircraft flights. The information used in place
of actual operational data is summarized in Table 1 and
plotted in Figure 2.

Table 1. Summary of Sample Aircraft Operational Data
Constructed to have a Large Amount of Scatter

Flight Lateral Model Power
Number Offset Track Altitude Setting Airspeed
(feet) (feet) (%3RPM) (Knots)

F1 -1000 A 600 83 280

F2 -500 B 700 84 290

g F3 =500 B 1200 85 300
F4 =300 Cc 400 83 280

F5 =300 C 1000 83.5 285

Fé6 =200 D 800 85 300

F7 =100 E 700 84 290

F8 =100 E 200 84.5 295

Fo 0 F 300 86 310
F10 0 F 1500 84 290
F11 100 G 700 87 320

Fl12 100 G 800 83.5 285

F13 200 H 500 85.5 305

o Fl4 200 H 900 83 280
+ F15 400 I 800 83.5 285
F16 600 J 800 84.5 295

F17 800 K 700 86 310
F18 1000 L 1200 83 280

NOTE: The 'actual' operations have been separated into
three sets as indicated by the horizontal lines.
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A multi-track operational model of these dispersed
operations can be derived in three steps: (1) derive the
flight track lateral locations, (2) derive the effective
altitude for each model flight track, (3) derive the
effective power setting (and consequent airspeed) for the
modeled operation on each flight track.

Step 1 is implemented to obtain an accurate lateral
dispersion model, in noise-~-sensitive situations, by using a
three track model approach. More tracks may be needed for
particularly disperse, loud operations, if they are
considered to be the same operation type. A statistically
normal distribution of flight paths shall be modeled by
partitioning the full set of aircraft operations into three
sets determined by the size of the standard deviation of
lateral offsets. The lateral offset is the distance between
the 'actual' flight track and the 'assigned' flight track.
The central set of aircraft operations (those whose lateral
offsets are within the bounds of the standard deviation)
will comprise about 68% of the operations. The remaining
two (port and starboard) sets of aircraft operations will be
comprised of those operations whose lateral offset is
greater than the positive standard deviation, or less than
the negative standard deviation. The three sets of
operations are modeled by three flight tracks, here named
AC, AR, and AL, respectively. These model flight tracks are
defined to have a lateral offset equal to the linear average
of the 'actual' lateral offsets of the flights included in
their respective sets of operations.

The second step is to derive an effective altitude for each
model operational profile. The Perceived Mean Altitude
(PMA) function was validated during this study (pg 51) for
use in this regard. The average of the inverse squares of a
set of 'actual' altitudes is calculated, and then the
inverse square root of this average is derived. The
resulting PMA is then incorporated in the respective nominal
flight profile model of each set of flights. Use of the PMA
calculation is more important for operation types having a
relatively large (>10%) vertical dispersion.

The third step requires that the variability of engine power
setting be characterized. For small deviations (+1%) in
power setting, the linear average of power settings within
each set of flights may be used to characterize the set.

For a moderate variability of power setting (between 1% and
10%), it is more appropriate to calculate an exponential
average power setting which will roughly equate with the
power setting required to produce the acoustic energy
average noise level of the flights in the set. For a large
variability in power setting (>10%) it will be necessary to
determine a set of predicted individual noise levels, energy
average the acoustic levels, and determine the effective
power setting which would produce the averaged noise level.
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This process involves careful examination of the SEL versus
power setting function (i.e., Fig 1) for the aircraft under
consideration. It is more practical to break up a highly
variable operations set into two subsets having less
variability in the operational power setting.

The example has a moderate variability of engine power
setting, since a large variability is quite uncommon for any
particular operation type. The predicted SEL is assumed to
be a nearly linear function of power setting, so that it
will suffice to "exponential average" the power settings.
This calculation requires that the value of the numbers
being averaged be between 1 and 10. For power settings
given in %RPM, this means they must be divided by ten. An
exponential average power setting is then calculated in a
way similar to an acoustic energy average noise level, for
all the flights in the set:

“$RPM = 10Log (Ave (10%M/10))

The third step is then concluded by determining the airspeed
which will be realized by application of the effective power
setting. Airspeed is considered to be a dependant variable
of power setting and altitude. Airspeed is also dependant
on the drag configuration, which must be fixed for flights
of a given operation type. For the example case, the
modeled airspeed was arrived at by linear interpolation
between NOISEFILE airspeeds, based on the applied power
setting. The three nominal flight profile models are then
defined by the parameters listed in Table 2.

Table 2. Summary of Nominal Aircraft Operational Profiles
Used to Model the Example Set of 18 Flights

Number Lateral Model Power
Name of Ops Offset Track Altitude Setting Airspeed
(feet) (feet) (%RPM) (Knots)
AL 3 -670 X 738 84.1 291
AC 11 -36 Y 698 84.6 296
AR 4 700 z 826 84.4 294

The cumulative DNLs resulting from the full set of 18
individual flights, as well as the DNLs predicted for the
set of three nominal flight profile models, are given in
Table 3 for three representative sites near the operational
flight pattern.




Table 3. Cumulative DNLs Resulting from 18 'Actual'
Operations Compared to DNLs Predicted by the
Three-Profile Model of the Operations

DNLs in dB
Site Name: L C R
Location: -2000" o' 1000
18 'Actual' Ops: 57.41 60.75 58.17
3 Modeled Ops: 57.54 60.71 57.49

The accuracy of this modeling method is now evident. It
should be noted that, in addition, the modeling of flight
track dispersion had a considerable impact on the DNLs. The
operational model profiles (AL, AR) which simulate dispersed
operations contributed over 2 dB to the overall DNL at the
side locations, but account for only ~1 dB at the center.
Use of this mechod for modeling flight track dispersion will
improve the Probability of Consistency across the entire
area of noise impact.
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DEVEIOPMENT OF A CONSISTENT AIRBASE OPERATIONS
MODEL USING THE RESULTS OF NOISECHECK ANALYSES

INTRODUCTION TO THE McCHORD AFB SENSITIVITY STUDY

The sensitivity of NOISEMAP predictions to variations in
airbase operational profile modeling is fairly well
understood in theory. For instance, small variations in
power setting can cause significant changes in the DNL
contours wherever the aircraft under consideration is the
dominant noise producing operation. This report
demonstrates how the detailed effects of modeling aircraft
performance and flight track locations must be accommodated
in an Airbase Operational Profiles (AOP) Model to obtain
defensible predicted noise contours.

The McChord AFB aircraft operations and multi-~site measured
noise database was collected from 7/79 through 3/80 by
MAN-Acoustics & Noise Inc. This database provides the best
currently available source of data to test the validity of a
basewide predicted noise model. A three week period from
11-29 February 1980 was selected for detailed analysis, and
will be referred to as the McChord Sensitivity Study (MCSS)
database in this report.

Four noise measurement sites were active during the time
frame under study. These sites give considerable
information on aircraft noise exposure immediately after
takeoff (Site 1), on straight-in approaches and Instrument
Flight Rules (IFR) touch-and-gos (Site 9), and on Visual
Flight Rules (VFR) flight patterns (Sites 7 and 8). The
layout of these sites is mapped in Figure 3 below.

X

378
-z Eg
5 A ) S17 5
ST1 518
1"= 9000'

Figure 3. McChord AFB Noise Measurement Site Locations

NOTE: McChord AFB is located about three miles south of
Tacoma, Washington at an elevation of 322 feet. It has
one operating runway which is oriented 21.5 degrees west
of magnetic north, or ~1 degree west of true north.

The runway description is based on labeling the ends by
their magnetic heading divided by ten. The four sites
are defined to be at the locations planned by MAN-
Acoustics for the noise measurement survey. Site 1 is
located 1500 feet north of the end of runway 34, on the
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runway centerline. Site 7 is located 12000 feet south
of the end of runway 16 and 3500 feet east of the runway
centerline. Site 8 is located 15000 feet south of the
end of runway 16 and 7500 feet east of the runway
centerline. Site 9 is located 36000 feet south of the
end of runway 16 on the runway centerline.

This study will use a capability of NOISEMAP 6.0 (Ref. 1) to
produce a file containing an ordered list of the predicted
noise contributing aircraft operations at specified ground
locations. The Specific Point Output (*.SP0O) file makes it
feasible to efficiently generate the detailed information
necessary to conduct a thorough comparison of predicted
noise levels with measured noise data collected
simultaneously at several sites.

This report embodies an assessment of various AOP models
used for McChord AFB operations and is the end product of an
effort undertaken in three phases:

Phase 1- Evaluation of requirements to verify NOISEMAP
predicted noise levels using the original
MANAcoustics operations model data.

Phase 2- Development of an automated NOISECHECK analysis
capability using a commercial applications program
with integrated database management and spreadsheet
analysis systens.

Phase 3- Application of the NOISECHECK methodology to assess
revisions of the AOP model for consistency with
noise measurements at four sites (1, 7, 8 and 9),
to iteratively improve the AOP model and to
interpret the MCSS database.

The first phase involved a detailed examination of the MCSS
database at Sites 1 and 8 (Figure 3). The original intent
was to generate a defensible validation of the NOISEMAP
methodology and the attendant procedures used to model the
aircraft operations. This was not possible since the
information collected on actual performance characteristics
was insufficient for the noisiest aircraft operations during
the noise measurement period. However, the log of aircraft
operations and the measured noise database, after having
been carefully screened for errors, do provide a good basis
for assessing the factors involved in modeling aircraft
operations and their resultant noise.

The second phase involved the development of a variety of
Enable based tools to facilitate repeated analyses of the
MCSS database and to make various operational model
comparisons. The procedures used are entirely based on the
Air Force NOISECHECK methodology (Ref. 2, 3 and 17). The
NOISECHECK analysis computes the Probability of Consistency
(PoC) as a single number metric describing the degree of
agreement between the predicted and measured noise exposure
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at a given ground location. An explanation of the
implementation of the procedures required to compute the PoC
is in Appendix A.

The third phase involved several different “SEL analyses of
the MCSS database and many comparisons of the measured noise
data to various AOP model SEL predictions. The SEL
comparison technique revealed exactly which aircraft
operations had been poorly modeled. The DNL and SEL
comparisons thus formed the basis for repeated modification
of the AOP model input to BASEOPS. The various model
results provide the quantitive basis for analysis of the
effects on predicted noise levels due to variations in the
operational and meteorological variables. These acoustic
modeling effects are discussed on pages 33 through 68.

Approach to Extracting Technical Information

The technical information which was extracted from the MCSS
database required repetitive application of the NOISECHECK
methodology. A systematic approach to address the problems
inherent in any AOP modeling effort was planned. The end
result was an AOP model having a very high PoC, and accurate
predictions of all important SELs. The accuracy of detailed
SEL predictions was crucial to obtaining valuable technical
feedback, as well as being important in long-term operations
planning (see pg 3). The documentation of technical changes
required to achieve this result were analyzed to provide a
quantifiable assessment of the important aspects of AOP
modeling. Two objectives were defined to extract the
maximum value from this study, and a systematic appoach was
planned.

The primary objective of this effort was to quantify the
dependance of noise level predictions at real airbase ground
locations on the parameters used in describing the airbase
operations model. These parameters include the
meteorological and aircraft operational variables which
describe the airbase environment and the dominant noise
contributing operations. The PoC is used as an objective
measure of the accuracy of the overall airbase operations
model. Predicted and measured SELs were compared for all
important noise producing operations at all four sites, and
the results used to quantify improvements in the operations
model.

A secondary objective was to automate the analysis of
measured noise data and the calculations involved in
comparisons to predicted values. The MCSS operational log
and measured noise database, data management procedures, and
spreadsheet computations were designed to handle the
relevant information in the most generic fashion possible.
The improved capability successfully reduced the effort
required to derive numerical comparisons, and provided
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valuable experience in the automated implementation of the
NOISECHECK methodology.

The systematic approach used in this study involved four
major successive revisions of the airbase operations model
and log in steps intended to document the significant
complicating factors which must be considered in the
construction of the AOP model. The goal of achieving
accurate SEL predictions for all dominant noise-producing
operations required that all types of phenomenological
problems be addressed. Problems which have a broad impact
on the AOP model were dealt with first, then various types
of operational profiling problems were addressed as they
became evident. Repetitive changes to the AOP model were
made, and careful examination of the individual SEL
predictions was used to discern the need for further
changes. The four McChord AFB Sensitivity Study Airbase
Operational Profiles (MCS#) Model versions are:

a. MCS1 - This AOP Model was generated from data recorded
by MAN-Acoustics & Noise Inc. in 1980, during an effort to
conduct a field validation of NOISEMAP at McChord AFB. The
1980 AOP model was intended for use with NOISEMAP 4. It was
converted in this study to the BASEOPS file format used by
NOISEMAP 6.0. The MCS1 AOP model includes aircraft
operational profile data which are only slightly different
from that used in the MAN-Acoustics model. The effective
number of operations per day was adjusted (for the top 18
predicted noise contributing operations groups) to agree
with equivalent numbers derived from the observed data.
Closed flight track pattern operations were formerly
modelled with two profiles (representing the initial and
final halves of the pattern) in the 1980 AOP Model, but have
been converted to a model with just one profile. The
takeoff profiles to closed flight tracks were assumed to
level off at the cruise altitude typical of flyby
operations. The typifying weather derived by MAN-Acoustics
for their January-March measurement period were used.

An “SEL analysis of the MCSS operational log and measured
noise database was performed for Site 1 using the operations
grouping originally developed by MAN-Acoustics and Noise
Inc.

b. MCS2 - The MCS1 model was extensively rewritten. The
January-~March weather parameters were changed to reflect
that typifying the 11-29 February measurement period.
Aircraft operational profiles obtained from a similar Norton
AFB study were substituted for the top 18 noise contributing
operations at Site 1. All profiles were renamed in
accordance with a simple code used to describe aircraft
operations (see Table 4 and pg 30). Many transient (or
infrequent) aircraft operations were regrouped to better
reflect similar noise characteristics. The MCS2 model was
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compared to measured average noise data from Site 1 in
accordance with the new aircraft grouping. The MCS2 model
was again compared to measured average noise data from all
four sites, including a proper accounting of noise recorded
during landings from closed pattern operations and the
(revised) missed approach type operation.

The MCSS database was automatically reanalyzed twice during
this developmental step to derive the “SEL for each
operational type. The first analysis of Site 1 operational
and noise data accommodated the regrouping of aircraft
operations and revised log codes to denote closed pattern
landing operations. The Site 7 and 9 measured noise data
were then collated with the existing operational log and
measured noise database. It was evident that a missed
approach (MA) operational code had to be included in
operational log records which account for multi-site noise
correlations from Sites 1 and 9 (and Site 7 to some extent).
The second analysis of the MCSS database involved all four
sites and included the revised missed approach operation

type.

c. MCS3 - The MCS2 AOP model was revised repeatedly by
exanination of the effects of performance adjustments.
Several NOISECHECK DNL and SEL PoC comparisons were made at
all four sites. However, only the Site 1 detailed SEL
assessments were used to optimize the operational profiles
influencing the noise predictions at that location. Some
marginal benefit from this effort was realized at other
sites by copying optimized performance profiles to the
aircraft operations conducted in the opposite direction. It
was evident that some substantial revision of the assigned
flight tracks was necessary before the operational profiles
having an effect on the other three sites could be
optimized.

d. MCS4 - The MCS3 AOP model was revised to include new
flight tracks required to reflect multi-site noise
correlations at Sites 1 and 9. These included flight tracks
for missed approaches and straight-through flybys and
touch-and-gos. Existing closed pattern flight tracks were
moved to account for noise level differences between Sites 7
and 8. Landing profiles from closed tracks were added to
accommodate the multi-site noise correlations they produced.
Additional performance adjustments were made for aircraft
operations which influence predicted overall noise levels at
Sites 7, 8 and 9.

The MCSS database was again revised to distinguish the
straight-through flybys and touch-and-gos, and correct
several minor problems as mentioned on page 66. A revised
"SEL analysis was conducted for final comparison to the
predicted noise exposure models.
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The MCSS database was searched in a final effort to extract
information on noise events from undocumented aircraft
operations and for time periods in which noise monitors at
Sites 7 and 9 were not operating correctly. The information
resulting from this analysis was accounted for in the
relevant NOISECHECK computations and discussed starting on
page 69.

Table 4. The Aircraft, Operation, Runway, Track (AORT)
Codification Scheme used to Label Logged
Operations Records and in Profile Names

AORT
|Track (A,B,..) assigned tracks as in Figure 6
Runway (N=34, S=16)
+__Operation =| F=Flyby
G=Touch and Go
L=Landing
=Missed Approach
T=Takeoff
| __Aircraft =| 1=C-141
Group 2=F-106 +(F-101, F-4, A-6, A-4)
3=T-33 +(T-37, T-39)
4=C-130
5=F=-15 +(F-14)
6=C-135A
7=C-9 +(others)
8=C-130 2(P-3, L-188, L-382, C-118)
9=F-5 +(T-38, others)
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THE NOISECHECK ANALYTICAL METHODS

The NOISECHECK analyses (Ref. 2, 3 and 17) allow comparisons
at a specified site of measured noise data which evaluate
either the NOISEMAP overall DNL prediction or the cumulative
effects of the SEL predictions for important noise producing
aircraft operations. The DNL comparison is a quick
analysis, but gives no clear indication of which aircraft's
operational modeling is responsible for discrepancies.

The DNL comparison is based on an analysis of daily measured
DNLs. The daily measured DNLs are adjusted to remove the
accumulated background noise, and normalized to the NOISEMAP
"average busy day" effective number of operations. An
acoustic energy averaged DNL for the measurement period, and
its measured standard deviation, are calculated. A
measurement confidence interval is calculated to indicate
the amount that the average DNL may be in error, given the
limited number of measurement days in the study. An
estimate of the standard deviation of NOISEMAP DNL energy is
derived from the operational profiles of the top 18
predicted noise contributing operations. The DNL
Probability of Consistency (DNL PoC) is calculated via a
standard statistical analysis formulation which compares
predicted vs. measured DNL energies with respect to their
standard deviations.

The SEL comparison depends on the energy averaged SEL ("SEL)
analysis, requiring the interpretation of detailed records
of numerous events for all dominant noise-producing aircraft
operations. A complete log of all aircraft operations which
occurred during the measurement period is obtained
(including flyby and touch-and-go operations). The
continuous chronological recording of measured noise events
is then collated with the operational log for each site
being studied. This involves correlating each measured
noise event with a logged operation, if possible, based on
the time the event occurred and knowledge of the operational
flight track.

The database is then (automatically) sorted by operation
type, and each operation type's “SEL (SEL;) is calculated.
The NOISEMAP effective number of movements per operation
type is used to compute each operation type's contribution
to the total DNL (the partial DNL per operation type). The
partial DNLs are rank ordered, and the top 18 measured noise
contributing partial DNLs are accumulated by energy addition
to arrive at a DNL synthesized from "SELs. The standard
deviation of noise energies for the top 18 measured noise
contributing operations is summed to arrive at the measured
standard deviation of DNL energy. The “SEL confidence
intervals are calculated to indicate the operation types
which have highly reliable measurements. A computed DNL is
accumulated from the NOISEMAP predicted top 18 partial DNLs.
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An estimate of standard deviation of NOISEMAP DNL energy is
again computed. The SEL Probability of Consistency (SEL
PoC) is calculated via the same statistical analysis
formulation used in the DNL comparison. The flow of
information which is required by these computations was
streamlined in the automated analysis approach used in this
study. A "roadmap" of the overall NOISECHECK process using
the convenience of database and spreadsheet organization is
shown in Figure 4.

Throughout the NOISECHECK comparative analyses, the NOISEMAP
"yearly averaged busy day" effective number of operations is
normally used. However, all the yearly averaged airbase
operational models relevant to McChord AFB in 1980 contained
operational groupings unusable in this study. For this
reason, the NOISEMAP effective number of operations used in
the foregoing analyses were reconstructed from the actual
measured noise database. This allowed a totally objective
comparison of a short-term averaged airbase operations model
to the logged operational database from which the numbers of
operations were derived. The airbase operational model's
individual noise contributing profiles were then evaluated
separately. With BASEOPS, it would then be a simple matter
to change the effective number of operations per operation
type to the usual set of yearly averaged values.
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Fulfillment of the DNL Comparison

The standard approach to computing the normalized measured
energy-averaged DNL could not be used based on the
information available in the McChord Sensitivity Study
(MCSS) database. The operations log available from the
original McChord noise measurement study did not include
vital data before 0800 and after 2000 hours. This
necessitated calculation of the DNL (Eq. 1.1, Table 5) using
an accumulation of 12 hours of measured Hourly Noise Levels
(HNLs) plus 12 hours of estimated background noise levels.
The HNLs were also set to the estimated background noise
level for the periods during which the site's noise monitor
was not functioning, see Tables 6B, D, F and H. Throughout
the remainder of this report, this calculated DNL will be
referred to as the measured DNL for each day.

Each day's measured DNL is first adjusted (Eq. 1.2) to
remove the effects of cumulative background noise. The
noisiness of minor noise contributing operations and unknown
noise sources cannot be included in this adjustment, but
will be discussed (pg 76) in comparison to the DNL
predictions resuiting from an accurate operational model.
For this study, the estimated background levels are based on
observation of the measured nighttime HNLs. The background
noise was estimated to be 50 dB near Site 1, 30 dB near Site
8, and 35 dB at Sites 7 and 9. The background noise
corrections to daily measured DNLs were at most 0.1 dB,
except the 11 February measurement at Site 9. This day's
DNL was corrected by 0.4 dB since it included only two hours
of noise measurements (Tables 6A through H).

Normally a NOISECHECK survey would also require that the
average busy day effective number of operations (N,,) be
used, which is the average of the total of the daytime plus
ten times the nighttime (2200<T<0700) numbers of operations,
for all busy days during the year. For the purposes of this
study, N, was equal to the short-term average effective
number of operations, which is the average total number of
operations logged during the 0800-2000 hrs time frame, for
the 15 days of the study (117 operations). McChord AFB was
noisy even on Saturdays, but the noise data again could not
be analyzed for lack of operational data. The actual number
of operations during the 12 hour time frame (N .(n)) for each
day was used to normalize that day's DNL to N,,. Each day's
measured DNL, less the background noise contribution, was
adjusted by the normalization factor for the number of
operations (Eq. 1.3). Several lapses in data collection at
Sites 7 and 9 required additional corrections to the
affected daily operational counts, or "Measured Noise Data
Corrections", page 69.

The normalized measured energy averaged DNL (DNL , Eq. 1.4)
and the measured [sample] standard deviation of DNL energy
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(Slgma., Eq. 1.5) were then computed for the whole
measurement period, and the results used in the DNL PoC
calculation. The DNL, confidence interval was calculated
(c.i. (DNIh), Eq. 1.6), to reflect the adequacy of the number
of noise measurements collected. All equatlons used in the
DNL, and DNL PoC computations are included in Table 5. The
results of the DNL, calculations are documented in Tables
6A, C, E and G. The foregoing adjustments were 1mp1emented
by simple spreadsheet calculations as discussed in Appendix

A (pg A-6).

The PoC calculation also requires computation of an estimate
of the predicted [sample] standard deviation of NOISEMAP DNL
energy (Slgma Eq. 1.7). This computation is dependant on
information prov1ded for each Airbase Operational Profiles
(AOP) model's results in the Specific Point Output file
generated by NOISEMAP. This file contains the predicted
overall DNL and the SEL, Slant Distance, and Elevation Angle
for each of the top 18 predicted noise contributing
operations at each site. The Slant Distance and Elevation
Angle are used by the NOISECHECK Variance nomograph (Figure
5, from Ref. 17, Fig. 17) to determine the estimated
variance included in the computation of Sigma.. The
confidence intervals for the DNL_, (Eq. 1.8) and the DNL PoC
were calculated (Eq. 1.9) using summary spreadsheets
(POCS#.SSF). The spreadsheets calculate the Sigma, and

"DNL, as soon as the HNL data are entered. The Slgma and
the DNL PoC were computed later during the comparatlve
analysis.

A batch command file initiating a BASIC program and Enable
macros were designed to automate this process. These tools
reformatted and transferred the relevant data from the
NOISEMAP Specific Point Output file to Enable spreadsheets
for computing the Probability of Consistency. Since SELs
for the top 18 predicted noise contributing operations are
also used in the SEL PoC comparison to compute a synthesized
DNL and Sigma,, it was convenient to perform both the DNL
and SEL PoC comparisons within the same spreadsheet.
Further discussion of the implementation of the automated
process used in this study is in Appendix A (pg A-5), with
listings of the programs and macros given in Appendix A

(pg A-9).
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Table 5. NOISECHECK DNL Analysis and Comparison Equations

(1.1} DNL=10- Log[i ] QUHNL(h in DAY) or HNL(h in NchT)no]/lo/24:l
hel

where the nighttime hours have been penalized by 10 dB

DNLy /10

{1.2y DNL =10"-Log[10°"*'°-10 1

, N g(n)
{1.3} DNL,=DNL"-10" Log

NNM

_Ms
=

where N (n)= 2 N;(n) and Nyu=
i=1

~.
[}
—

1 & DNL /10
1.4 N =10-L — 10 °
(1.4y  DNL, og[m; ]

(1.5) G, = ml_ 1{2(1001““/10)2_(2 lODNI.n/lO)z/m}
n=1 n=1

(1.6}  ¢.i.(DNL,)=10 Log(10”"**""°+ 2 0, /ym)
where z,=1.645 for 90%c.i. or z,=1.960 for 95%c.i.

l {
1.7}  g.-= Y (N )2 th 1=18
(1.7} c~ 86400 ,..Zl( 195) w

(sEL;+V¥)r10

SELi/IO]

where o,=[10 -10

and V is the Variance from Figure S
(1.8}  c.i.(DNL)=10-Log(10™™" 2 2.0,/{1)i 2z.=1.645

{1.9} DNL PoC=2-2p(z)
where p(z) is defined in Eq. (2.8}

DNL /10 DNL_/10
| 10°ME10 _ 1 PNem 1]

and 2(DNL) = —

with DNL_, predicted by NOISEMAP
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Table 6A.
Eq. #:
N=117

Qty: Date

2/11

2/12

2/13

2/14

2/15

2/18

2/19

2/20

2/21

2/22

2/25

2/26

2/27

2/28

2/29

Table 6B. Measured
Date: 2/11
DNL= 76.6

Hour

0800-0900 71.9
0900-1000 73.5
1000-1100 76.4
1100-1200 82.8
1200-1300 84.0
1300-1400 79.7
1400-1500 85.1
1500-1600 75.5
1600-1700 79.4
1700-1800 70.7
1800-1900 59.5
1900-2000 58.6
2000-0800 50.0

1.1 1.2
Meas Est.
DNL DNLg, DNL' N,(n)
76.6 50 76.5 92
73.2 50 73.2 61
76.2 50 76.2 98
74.6 50 74.6 75
69.4 50 69.3 71
75.8 50 75.7 30
78.9 50 78.9 196
79.3 50 79.3 175
79.7 50 79.7 138
76.9 50 76.9 115
78.3 50 78.3 94
82.8 50 82.8 152
80.1 50 80.1 132
R2.6 50 82.6 211
81.0 50 81.0 115
HNLs from Site 1
2/12 2/13 2/14 2/15 2/18
73.2 76.2 74.6 69.4 75.8
68.6 74.4 81.3 67.8 86.3
57.7 81.3 79.3 59.3 74.2
56.3 72.3 83.7 54.9 76.1
63.3 60.9 77.5 52.1 74.5
76.2 77.9 71.0 53.7 77.3
78.6 85.0 75.4 68.7 84.0
85.3 81.2 73.5 54.3 78.0
70.5 73.4 70.8 55.6 57.9
71.8 83.3 76.9 82.3 60.0
59.4 58.1 76.7 67.1 60.1
60.1 74.1 48.3 71.7 60.1
56.3 75.9 47.4 658.3 57.4
50.0 50.0 50.0 45.0 50.0
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2/19
78.9

76.9
87.4
71.0
84.3
81.6
80.2
78.9
83.6
75.3
82.0
82.0
79.3
50.0

Measured Energy Averaged DNL Computation, Site 1

1.3

DNL,
77.6
76.0
77.0
76.5
71.5
81.7
76.7
77.5
79.0
77.0
79.3
81.7
79.6
80.1
81.0

2/20
79.3

84.4
86.7
73.0
70.0
79.9
85.5
79.1
83.9
71.2
69.2
83.1
83.8
50.0




Table 6B, continued

Date: 2/21 2/22 2/25 2/26 2/27 2/28 2/29
DNL= 79.7 176.9 78.3 82 8 80.1 82.6 81.0
Hour

0800-0900 74.0 57.0 82.1 83.6 85.9 84.9 88.0
0900-1000 79.2 69.4 78.4 87.2 86.6 84.0 83.9
1000-1100 87.0 70.5 85.3 84.4 83.3 89.6 80.5
1100-1200 81.0 72.3 60.2 70.8 81.0 86.2 84.7
1200-1300 84.3 82.7 80.2 89.6 87.0 88.8 75.4
1300~1400 76.9 85.6 82.3 86.1 81.7 77.8 77.4
1400-1500 87.7 78.1 79.5 85.7 8l1.4 85.3 87.9
1500-1600 75.9 82.4 85.4 88.0 85.3 82.7 64.6
1600-1700 85.3 70.8 66.4 83.5 75.0 86.0 87.4
170C0-1800 82.4 74.0 61.6 82.6 80.7 83.5 85.8
1800~1900 75.5 80.4 81.8 81.3 59.7 85.8 77.1
1900-2000 67.9 83.1 82.7 88.2 56.9 82.3 73.5
2000-0800 50.0 50.0 50.0 650.0 50.0 50.0 650.0

T: »le 6C. Measured Energy Averaged DNL Computation,
Site 7

Eq. #: 1.1 1.2 1.3 1.3
Ny=117 Meas Est. DNL
Qty: Date DNL DNLy; DNL' N.(n) Adj. DNL,

2/11 53.4 35 53.3 92 1.0 54.4
2/12 53.0 35 53.0 61 2.8 55.8
2/13 55.1 35 55.0 98 0.8 55.8
2/14 55.8 35 55.8 75 1.9 57.7
2/15 51.2 35 51.1 71 2.2 53.3
2/18 55.5 35 55.5 30 5.9 61.4
2/19 58.3 35 58.3 196 =2.2 56.1
2/20 59.9 35 59.9 175 -1.7 58.1
2/21 55.6 35 55.6 138 -0.7 54.9
2/22 58.0 35 58.0 115 0.1 58.0
2/25 55.0 35 55.0 94 1.0 55.9
2/26 59.9 35 59.9 152 =1.1 58.8
2/27 58.2 35 58.2 132 -0.5 57.7
2/28 63.9 35 63.9 211 -2.6 61.3
2/29 54.7 35 54.6 115 0.1 54.7
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Table 6D. Measured HNLs from Site 7

Date: 2/11 2/12 2/13 2/14 2/15 2/18 2/1¢ 2/20
DNL= $3.4 53.0 55.1 55.8 51.2 655.5 58.3 59.9
Hour

0800-0900 43.3 50.4 59.9 54.9 35.0 50.4 56.6 64.3
0900-1000 48.1 53.0 58.8 67.8 35.0 66.9 59.3 62.4
1000-1100 47.9 59.2 43.9 51.7 35.0 57.0 58.9 51.1
1100-1200 41.1 51.2 50.1 53.8 35.0 56.7 63.0 59.0
1200-1300 55.3 55.1 56.1 49.7 57.6 46.8 57.6 56.1
1300-1400 51.3 56.7 55.4 58.4 57.0 54.7 64.3 64.9
1400-1500 61.3 56.3 54.8 54.7 52.0 45.8 58.4 58.8
1500-1600 59.1 60.0 60.4 50.6 49.1 43.1 64.9 69.9
1600-1700 62.9 59.2 63.8 58.6 58.3 53.4 58.0 35.0
1700-1800 49.0 52.2 51.9 53.3 55.0 46.9 61.3 35.0
1800-1900 49.1 43.0 56.3 45.9 54.0 43.9 62.1 63.1
1900-2000 47.0 42.1 55.9 38.0 55.1 62.1 61.4 62.5
2000-0800 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0

Date: 2/21 2/22 2/25 2/26 2/27 2/28 2/29
DNL= 55.6 58.0 55.0 59.9 58.2 63.9 54.7
Hour

0800-0900 35.0 58.4 65.0 59.5 60.1 61.7 49.6
0900-1000 35.0 48.2 62.3 68.7 56.8 67.2 60.8
1000-1100 35.0 50.1 49.6 62.5 56.1 63.7 56.4
1100-1200 35.0 59.4 46.4 63.1 53.6 66.3 50.2
1200-1300 35.0 56.3 61.1 65.3 54.9 61.2 51.6
1300-1400 35.0 60.3 58.0 59.1 67.1 68.4 57.7
1400-1500 35.0 49.5 56.3 59.8 64.1 70.6 50.3
1500-1600 35.0 67.2 35.0 59.7 67.4 63.5 54.0
1600-1700 67.4 49.7 35.0 35.0 35.0 71.6 57.8
1700-1800 64.1 54.4 35.0 54.9 35.0 63.2 64.9
1800-1900 54.3 64.7 35.0 65.9 35.0 65.9 47.9
1900-2000 50.8 64.7 35.0 58.9 43.2 64.8 50.1
2000-0800 35.0 35.0 35.0 35.0 35.0 35.0 35.0

26




1.3
DNL

Adj.

ONORFRFHROOFFNUNFONR

RPOAURPORNNNDNONOOOO

2/19
54.1

51.9
52.8
54.9
58.2
52.3
59.1
53.1
62.1
56.9
55.2
57.1
57.7
30.0

Table 6E. Measured Energy Averaged DNL Computation,
Site 8
Eq. #: 1.1 1.2
N=117 Meas Est.

Qty: Date DNL  DNL,; DNL' N.(n)

2/11 56.6 30 56.6 92

2/12 47.6 30 47.5 61

2/13 50.6 30 50.6 98

2/14 52.9 30 52.9 75

2/15 49.4 30 49.3 71

2/18 49.9 30 49.9 30

2/19 54.1 30 54,1 196

2/20 58.7 30 58.7 175

2/21 58.5 30 58.5 138

2/22 54.3 30 54.3 115

2/25 51.5 30 51.5 94

2/26 57.4 30 57.4 152

2/27 52.9 30 52.9 132

2/28 58.9 30 58.9 211

2/29 51.0 30 51.0 115

Table 6F. Measured HNLs from Site 8
Date: 2/11 2/12 2/13 2/14 2/15 2/18
DNL= 56.6 47.6 50.6 52.9 49.4 49.9
Hour
0800-0900 41.8 45.6 49.1 51.6 45.7 49.0
0900-1000 43.5 35.0 51.9 65.4 47.7 59.0
1000-1100 42.4 42.3 44.1 55.2 50.9 54.0
1100-1200 41.4 40.4 44.0 48.6 51.5 53.0
1200-1300 49.5 49.1 48.8 47.0 53.0 44.1
1300-1400 56.3 50.8 53.2 47.8 50.5 52.7
1400-1500 61.9 S51.3 52.5 43.0 46.6 46.3
1500-1600 68.7 56.0 54.7 47.3 44.0 44.7
1600-1700 61.2 56.1 61.1 55.1 56.8 51.6
1700-1800 47.8 46.1 51.1 48.2 49.1 44.1
1800~1900 45.5 42.7 51.4 42.0 57.0 44.1
1900-2000 43.7 40.7 49.1 33.9 52.6 56.7
2000-0800 30.0 30.0 30.0 30.0 30.0 30.0
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DNL,_
57.7
50.3
51.4
54.8
51.5
55.8
51.8
57.0
57.8
54.4
52.4
56.2
52.4
56.4
51.1

2/20
58.7

63.3
5.8
50.5
53.7
49.3
57.4
54.2
70.9
48.9
53.7
59.1
53.4
30.0




Table 6F, continued
Date: 2/21
DN1= 58.5
Hour

0800-090C 40.3
0900-1000 46.8
1000-1100 55.0
1100~-1200 52.1
1200-1300 67.7
1300-1400 54.2
1400-1500 49.7
1500-1600 56.1
1600-1700 4K6.6
1700-1800 67.1
18200-1900 49.4
1900-2000 48.1
2000-0800 30.0

Table 6G. Measured

Site 9
Eq. #:
N,=117

Qty: Date

2/11

2/12

2/13

2/14

2/15

2/18

2/19

2/20

2/21

2/22

2/25

2/26

2/27

2/28

2/29

2/22 2/25
54.3 51.5
51.9 57.9
43.3 61.5
44.3 49.4
54.5 49.1
53.8 54.4
62.1 50.2
46.3 51.3
61.2 51.7
50.4 51.2
54.1 49.4
62.9 49.2
55.9 50.8
30.0 30.0

2/26 2/27
57.4 52.9
58.5 55.2
61.5 50.1
59.7 52.3
56.4 53.9
62.7 53.6
55.9 53.6
64.0 59.7
54.2 61.7
59.0 55.8
54.7 54.9
51.9 52.4
65.1 46.1
30.0 30.0

2/28
58.9

57.9
59.1
55.8
55.8
57.1
64.3
65.5
58.0
67.5
60.7
61.1
59.8
30.0

2/29
51.0

47.7
53.1
51.2
49.8
47.3
54.9
44.4
48.5
54.1
62.1
47.4
47.3
30.0

Energy Averaged DNL Computation,

1.1 1.2

Meas Est.

DNL DNL;, DNL' N.(n)
46.1 35 45.7 92
56.3 35 56.3 61
61.0 35 61.0 98
58.6 35 58.6 75
59.2 35 59.2 71
53.6 35 53.5 30
63.6 35 63.6 196
62.1 35 62.1 175
59.2 35 59.2 138
59.3 35 59.3 115
62.1 35 62.1 94
63.8 35 63.8 152
62.9 35 62.9 132
62.2 35 62.2 211
54.5 35 54.4 115

28

1.3
DNL
Adj.

|
ONOHHFHOOFNONNMNEFEONP
.

FOAURPORNNNONDNOOO

1.3

DNL,
46.8
59.1
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59.5
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Table 6H. Measured HNLs from Site 9

Date: 2/11 2/12 2/13 2/14 2/15 2/18 2/19 2/20
DNL= 46.1 56.3 61.0 58.6 59.2 53.6 63.6 62.1
Hour

0800-0900 35.0 56.8 63.7 61.1 59.5 42.9 64.9 63.7
0900-1000 35.0 55.3 68.6 64.9 62.4 59.8 66.5 65.9
1000-1100 35.0 56.6 49.6 59.6 59.7 56.3 57.9 57.7
1100-1200 35.0 57.2 61.7 61.6 62.8 52.7 67.1 48.4
1200-1300 35.0 59.2 62.0 44.9 57.9 43.8 65.2 66.1
1300-1400 35.0 60.7 61.4 61.5 61.2 62.7 66.5 70.1
1400-1500 35.0 56.8 57.4 50.6 62.2 42.1 67.5 66.4
1500-1600 35.0 63.0 66.0 59.2 47.6 44.7 68.3 67.9
1600-1700 35.0 65.2 65.8 66.9 67.7 61.5 59.0 58.5
1700-1800 35.0 54.1 59.9 63.9 62.6 38.9 65.0 63.3
1800-1900 58.0 41.3 62.6 57.9 64.4 46.2 68.4 61.0
1900-2000 42.7 46.7 66.9 36.4 53.2 53.6 70.2 65.1
2000-0800 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0

Date: 2/21 2/22 2/25 2/26 2/27 2/28 2/29
DNL= 59.2 59.3 62.1 63.8 62.9 62.2 54.5
Hour

0800-0900 41.5 52.3 66.8 62.5 68.0 67.4 35.0
0900-1000 51.3 58.9 62.7 68.6 63.0 67.1 35.0
1000-1100 49.7 57.3 61.6 68.1 67.2 69.0 35.0
1100-1200 60.4 61.6 56.5 67.8 65.0 64.9 35.0
1200-1300 65.0 62.4 68.5 54.4 66.2 65.1 35.0
1300-1400 61.6 61.7 67.1 67.5 67.1 63.1 35.0
1400-1500 63.1 59.7 66.0 67.9 65.8 62.9 35.0
1500-1600 62.5 65.0 67.6 67.3 68.0 65.3 60.6
1600-1700 65.2 54.1 64.9 65.0 66.7 61.2 62.6
1700-1800 67.1 57.1 54.8 67.8 66.3 5%.2 64.0
1800-1900 60.1 60.0 58.4 67.5 59.8 60.6 51.2
1900-2000 56.9 69.1 65.9 65.5 47.1 64.1 59.1
2000-0800 35.0 35.0 35.0 35.0 35.0 35.0 35.0
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Fulfillment of the SEL Comparison

A process was initiated to automatically perform the
detailed SEL comparison for each developmental AOP model at
the sites used in this study. The approach allowed
extraction of the maximum of detailed information from the
measured noise data. A database structure and summary
procedure were developed to perform the required analysis of
measured noise data from the MCSS database. The database
contained each logged aircraft operation (aircraft,
operation, runway, and track), their temporally correlated
measured SELs, and other archival information. Any machine-
readable record of operational and noise data which contains
this information could be imported into a similar database
and analyzed with this automated system. The only change
needed would pertain to the step in which the aircraft
operational grouping is defined by the user.

The required computation of the energy averaged Sound
Exposure Level ("SEL) for each operation type (or group of
types) was accomplished by analysis of the MCSS database. A
simple codification scheme was applied to identify the
various operations. Each logged record of an operation was
assigned a four-letter operational code, abbreviated AORT
(for Aircraft, Operation, Runway, Track, see Table 4 for
details). The AORT code was used as a sort key during
analysis of the MCSS database. The AORT code was also used
for generating profile names in BASEOPS since the profile
name encodes the operational information characterizing the
profile. This also made it easier to match up the SEL
predicted for each profile with the corresponding measured
"SEL (as required for Equation 2.4).

The codification of database records was carried out in
several steps via three macros driven by the Enable master
control macro (${9).MCM). The implementation of this
process is discussed in detail in Appendix A (pg A-3). The
database was then automatically sorted based on the AORT
operational code. The sorted measured noise data was then
used to calculate "SEL (Eg. 2.1) and the measured [sample])
standard deviation of SEL energy per operation type (Sigma;,
Eq. 2.2). The actual energy-averaging calculation was
implemented by use of MCSS database field definitions for
energy (E, Eq. 2.1) and energy squared and by a
macro-driven procedural language report (AVSEL#.RPT). The
report's results were imported into the boilerplate PoC
computation spreadsheets and then renamed (POCS#_.SSF). The
revised spreadsheets were then used for comparison to
various Specific Point Outputs to compute the SEL PoC (Eq.
2.8). This was accomplished simultaneously with the DNL PoC
final calculation via an Enable macro (SPO.MAC).

The SEL based PoC computation is very similar to that used
for the DNL analysis. The measured DNL (DNL, Eq. 2.4) was
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synthesized from the top 18 contributing “SELs, with the
measured [sample] standard deviation of DNL, energy, Sigma_,
(Eg. 2.5) replacing Sigma,, and the predicted cumulative
exposure, DNL,, calculated (Eq. 2.7) from only the top 18
predicted noise contributing SELs. The estimated [sample]
standard deviation of the NOISEMAP DNL prediction (Sigma)
is again used.

The NOISECHECK “SEL analysis and SEL comparison equations
are given in Table 7. The MCSS database structure is
defined in detail and a summary of its contents given in
Appendix D. The procedural language commands and macros
used to perform the “SEL analysis and comparison are listed
in Appendix A (pg A-9). The PoC spreadsheets and the
Specific Point Output comparison macro are discussed in
Appendix A (pg A-5), with the results from each AOP model
version's comparison documented in the tables in Appendix B.

The tables in Appendix B document spreadsheet records which
maintained an ordered list of noise contributing operations
up to the 36th ranking contributor. The full list would
include ~160 noise contributing operations. The top 36
contributors were recorded so that most overpredicted SELs
may be matched up with their respective measured “SELs, and
a second set of 18 predicted SELs could be included with an
additional NOISEMAP run if it were ever deemed valuable
(see pg 76). Operations which were predicted to be among
the top 18 noise contributors, but whose actual measured
"SEL was not included in the top 36 measured noise
contributors list, were not included in the computation of
the DNL, and the SEL PoC. The ordered list of operations
was truncated at i=35 for publication.
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Table 7. NOISECHECK SEL Analysis and Comparison Equations

{2.1} "SEL=SEL;= IO'LOQI:-LZ IOSELk/lo]
Ty

where n,.=m-N.»=ZNi(fl)
n=1

and, for implementation, Ek=lOSEI'k/lo

1 n; n;
{2.2} 6.‘ = \/n-- I {Z(IOSELK/IO)Z— ( Z IOSELKHO)Z/H,->
i k=1 k=1

SEL,/10

{2.3y  c.i.(SEL)=10-Log(10 z,0/yn,); z.=1.645

l

(2.4y  DNL,=10: Log[ZN,l,\mj-mi- 1055““"]—49.4

i=]

l {
2.9 = 0,)? ith =18
(2.5) o, 86400«/;“ o) with |

(2.6  c.i.(DNL,)=10-Log(10°"*" s 2 0,/1); =z.=1.645

/4
(2.7y  DNL,=10- Log[ SN, 10““’”] - 49.4
j=1

o, and c.i.(DNL_,) are given in Equations {1.7&8}

(2.8) SEL PoC=2-2p(2)

where  p(z)=1~R@T+bT?+cT?)

2
1 e‘Z /2
with T = ;o R=
! 1+0.33267 2 2.5066282746

a=0.4361836; b=-0.1201676; c=0.937298

DNL /10

- 10

NoZ+0?

DNLS/IO
and z(SEL)-—-llO |
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ATIRBASE OPERATIONS MODEL REQUIREMENTS

The overall airbase operations model input to BASEOPS
contains two types of information which had a broad impact
on the consistency between predicted and field measured
noise data. First, the atmospheric variables used to
describe the weather typifying the airbase environment to
compute yearly average noise contours will not normally be
representative of the measurement time frame. The
temperature and relative humidity should be identified
within BASEOPS to be consistent with the weather typifying
the measurement period. Secondly, the method used to
account for transient aircraft operations also had a broad
effect on the structure and content of the operational
profiles used. The MAN-Acoustics method of grouping several
different aircraft operations together used one profile to
model any operation, either takeoff, flyby or touch-and-go,
conducted by aircraft grouped together and operating on a
given flight track. Both of these problems must be dealt
with prior to pursuing a NOISECHECK analysis since they may
have significant impact on the noise levels predicted by the
operations model.

The grouping method problem was initially compounded by the
use of confusing profile names. This problem also affected
the entire AOP model, and was solved by devising the AORT
(Aircraft, Operation, Runway and Track) profile name code as
discussed on page 30 (see Table 4). The operational groups
were originally identified (see Tables B-1B and D) by a
system of notation which simply numbered the profiles in the
order they appeared in the original NOISEMAP 4 chronicle
listing. This method revealed no information about the
operations being profiled. To determine the actual aircraft
operation(s) being modeled, one had to consult a BASEOPS
AICUZ summary listing, such as the one given in Appendix C.

Effect of Atmospheric Variables

It is important that the NOISECHECK comparisons be unbiased
by atmospheric absorption effects. This is best
accomplished by deriving the typifying weather input to
NOISEMAP (pg 35). NOISEMAP calculates the individual SELs
(and DNL) based on the one-third octave band atmospheric
absorption coefficients determined by the temperature and
humidity values (Ref. 5 and 9). There is no separate
weather normalization conducted in the NOISECHECK procedures
to accommodate the level differences in daily DNLs due to
differences in the modeled weather versus the weather
recorded during the noise measurement study.

In general, for sites near the airbase (where propagation

distances are less than 1000 feet), there will be only a
nominal (<1 dB) change in predicted DNL due to seasonal
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changes in weather. As the noise propagation distance
increases, the variation in atmospheric absorption also
increases. The Site 1 noise measurement location at McChord
was 1500 feet from the runway, with most dominant noise
contributing aircraft operations passing within 700 to 1100
feet overhead (Slant Distance). It will serve as an example
of the variation in noise levels due to atmospheric
absorption for relatively small (#1000 feet) propagation
distances.

Several selected AOP model predictions are summarized for
comparison in Table 8. Note that the MCS1 AOP model shows a
superficially good DNL PoC of .83. This is an artifact of
several technical errors which compensate for one another.
The weather variables in the original model used an
extremely low humidity, which contributed strongly to very
high atmospheric absorption. By itself, the increased sound
absorption would decrease the DNL somewhat. However, the
dominant F-106 "takeoff" operational profile to track 34D
was predicted to be 9 dB SEL higher than measured. [The
measured SEL was 109 dB versus a predicted SEL of 118 dB,
based on the original MAN-Acoustics aircraft operational
groups, see Table B-1B.]

Using the typifying weather determined for the noise
measurement period is required to get reasonable feedback on
the quality of the AOP model. However, in this situation,
the MCS1 model's DNL PoC decreased from .83 to only .48 (see
Table B-1C). An additional parametric study was conducted
using MCS4, the final version of this report's developmental
AOP models. It showed that the DNL PoC increases from .60
to .91 if the appropriate weather data are used. This
demonstrates that the Probability of Consistency can be
strongly influenced by the weather variables input to
NOISEMAP to obtain the predicted DNL.

For further discussion of the sensitivity of airbase noise
contours to changes in temperature and relative humidity,
see reference 5. Sound propagation is also affected by
atmospheric refraction (Ref. 6), which is accommodated
within the noise prediction model by the use of a
standardized downwind propagation model. Changes in the
operational profiles were made to accommodate the measured
noise data, and were not derived from the actual operational
information, as on pages 4 through 10. This fact will tend
to disguise the atmospheric refraction effect, and other
mechanisms, which might otherwise be evident in the
comparative analysis. Anomolous measured noise data which
may be explainable by this acoustic propagation mechanism
are discussed starting on page 58.
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Table 8. Summary of the Effects on Predicted Noise Levels
at Site 1 due to Weather Variables.

Weather Used

Yearly Jan-Mar 11-29 Feb
Typ. Weather 51F 56% 41F 46% 44F 70%
absorption 1.49 2.2 1.39 (dB/kft)
Coefficient (@ 1kHz)
DNL PoC DNL PoC DNL PoC
Measured (78.7) (78.6) 78.8
MCS1 80.2 .50 79.3 .83 80.3 .48
MCS4 78.4 .88 77.3 .60 78.5 .91

NOTE: The PoCs are all calculated with respect to the 11-29
February measured DNL. The measured DNLs given in
parentheses are those cited by MAN-Acoustics, normalized
to 117 effective operations per day for their respective
time periods. The yearly weather shown is a close
approximation of the typifying weather (54F, 59%)
calculated for McChord based on the most recent (1984)
Air Weather Service climatic brief.

Determining the Typifying Weather

The following is a discussion of the methodology recommended
by reference 5 (pg 52) for determining the weather variables
input to BASEOPS to typify the yearly average airbase
environmental noise contours. The 15 dav measurement period
was treated in much the same way as the (12 month) yearly
period in determining typical weather values.

To determine the appropriate temperature and relative
humidity values, hourly and daily weather records were
obtained from those recorded by McChord AFB weather station
and archived at the Environmental Technical Applications
Center. Each hour during the 12 hour measurement period has
a temperature and dew-point recorded in degrees Fahrenheit.
The relative humidity was calculated for each hour using a
simplified formula. The average daily temperature and
relative humidity was then calculated and used to determine
the air absorption coefficient (Ref. 9) for each day. The
seventh (of fifteen) lowest absorption coefficient
corresponded to a typical day's weather conditions during
the measurement period. The daily averaged weather data
and acoustic air absorption coefficients are documented in
Table 9.

These calculations were carried out in a spreadsheet named
TEMPHUM.SSF, as discussed in Appendix A (pg A-6). It used
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Tetens' formula (Ref. 7) [an approximate form of the
Goff-Gratch formula (Ref. 8)] to calculate vapor pressure,
e, (in millibars) from the dewpoint temperature, T, in
degrees Centigrade;

(aT/T+b) for T>0, a=7.5 b=237.3
e =6.11 * 10 T<0, a=9.5 b=265.5

to calculate the Relative Humidity, RH, via
$RH = e/e; * 100%

where e; is the saturation vapor pressure calculated from
the air temperature.

Table 9. Daily Average Weather and Acoustic Air Absorption
Coefficients for Determining Typifying Weather for
the McChord Sensitivity Study.

Average 1kHz Abs.

Date Temp RH Coeff. Rank
(Feb) °F % dB/kft

11 35.7 82 1.4 10
12 35.4 85 1.39 8
13 35.6 85 1.39 9
14 30.7 65 2.01 15
15 33.0 83 1.48 14
18 49.7 86 1.34 2
19 47.7 81 1.31 1
20 43.6 73 1.37 5
21 42.0 72 1.4 11
22 44.2 70 1.39 7 <<
25 50.3 86 1.35 3
26 56.9 82 1.43 13
27 54.2 92 1.4 12
28 50.5 74 1.36 4
29 49.4 67 1.38 6

Effect of Aircraft/Operations Grouping

The AOP modeling practice of grouping aircraft operations by
aircraft type and/or operation flown has a potential for
inaccurately representing the noise produced by the actual
operations. NOISECHECK procedures using the “SEL analysis
help to identify such problems, if comparisons of the
individual operational noise levels are examined. Results
drawn from the dominant noise producing operations are
summarized in Table 10, as extracted from the model
development results given in Appendix B.
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Table 10. Comparative Effects of Aircraft/Operations
Grouping on Measured “SELs and Partial DNLs

(DNL,) .
Profile N, SEL; @ Site Site 1 DNL;

Operations Name # 1 9 Meas. Pred.
On Departure Track:

All F-15, F-106 7801 7.7 115 87% 74.5 67

F-106 takeoffs 2TNA 5.6 115 0] 73 69

F-106 flybys 2FNA .3 108 89 54 <

F-106 touch & gos 2GNA .2 116 100 59 <

F-15 takeoffs STNA :5 116 0 68 66.5
On Inner IFR Track:

All F-15, F-106 7804 6.8 109 68 77.5
F-106 takeoffs 2TND 1.9 < < <

F-106 flybys 2FND 4.3 107 65 <

F-106_touch & gos 2GND -6 109 61.5 68

On Outer VFR Track:

All C-141 2702 17.9 108 93%* 71 68

C-141 takeoffs 1TNB 1.5 104 0] 57 59

C-141 flybys 1FNB 5.0 101 93 58.5 <

C-141 touch & gos _1GNB 11.4 109 93 70 66

Transient Departures:

All C-135, others T201 .4 119 66 61

C-135 takeoffs 6TNA .27 121 66 54

DC8, E-3 takeoffs 9TNA .13 106 < <

NOTE: *= The SEL;s given for the original operations
grouping at Site 9 were derived using similar results
from later (MCS4) measured noise analyses. <= Small.

The noise produced over Site 1 by aircraft operations as
originally grouped together is now evident. Comparison of
the separately analyzed measured noise data in Table 10
reveals that grouping flybys, touch-and-gos, and takeoffs
together is inappropriate. Flybys produce up to 8 dB lower
"SELs than those observed for takeoffs and touch-and-gos at
Site 1. The C-135A northbound takeoffs produced an “SEL 15
dB greater than the other aircraft (DC8, E-3) originally
included in the same group.

Operations which produce very different multi-site noise
patterns had also been grouped together. Northbound
takeoffs were included in groups with touch-and-gos and
flybys, even though they could not produce comparable noise
at the distant sites, as shown in Table 10 by the Site 9
versus the Site 1 measured noise data. A sketch showing all
the flight tracks used for the tabulated operations is given
in Figure 6, and additional examples of the multi-site noise
correlation problem will be discussed starting on page 39.

Variations in predicted partial DNLs help explain why the
Site 1 DNL PoC decreased from .48 to .36 (Tables B-1C and
B-2A) with the use of the more detailed operations model.
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Note that the predicted dominant noise producing F-106
touch-and-gos flew only .6 operations per day compared to
the original count of 6.8 operations per day for the entire
group. Most of the operations included in that group (7804)
were actually flybys. The new F-106 flyby operational
profile modeled the aircraft at its cruise altitude over
Site 1 (which proved to be wrong, see page 50), so the
partial DNL contribution of this operation is small. The
partial DNL predicted for the original group, 77.5 dB, was
reduced to only 68 dB for the loudest remaining operation
(2GND). The cumulative DNL predictions from the revised
operational breakdown contributed strongly to a 4.5 dB
decrease in the DNL, which was largely responsible for the
decrease in the DNL PoC.

There also were reductions in the measured and predicted
standard deviations resulting from the re-organization of
aircraft operational groups. The estimated [sample]
standard deviation of predicted DNL energy (Sigma )
decreased by 77% due to the revised operational grouping
used in the MCS2 AOP model. The measured [sample] standard
deviation of SEL energy (Sigma,) also decreased by 29% when
re- analyzed with the revised operatlonal grouping. These
decreases in standard deviations reflect a smaller scatter
in the measured noise per operation (group). The overall
integrity of the AOP model was improved by the more detailed
breakdown of operations, since it was based on a more
realistic portrayal of the airbase noise environment. The
fact that the DNL and SEL PoCs were reduced significantly
merely reflects a more accurate appraisal of the consistency
of the AOP model with the actual measured noise levels. The
PoCs can now be expected to improve as each type of
operation is examined more closely.

Implementation of Regrouped Aircraft Operations

The revised operational grouping discussed above resulted
from a decision to model the C-135A and F-15 separately and
the establishment of a fixed criteria to follow in grouping
aircraft. The SEL predicted at a 1000 ft slant distance,
produced by each aircraft using the NOISEFILE takeoff power
and airspeed, was used as the metric for revising aircraft
groups. Using this criteria, the new groupings reduced the
scatter of individual SEL values from up to 15 dB to about
4 dB. All of the dominant noise producing aircraft were
given separate operational profiles within the MCS2 model
for their operations on each flight track. The minor noise
contributing operations were grouped as shown in Table 4.
If an operational profile for a minor noise contributing
operation (i>18) by a transient aircraft was needed in the
AOP model, a suitable default operational profile was
selected from the BASEOPS library of default profiles. This
was the case for the new transient group "8".
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MULTI-SITE NOISE ANALYSIS REQUIREMENTS

One of the principal features of the McChord AFB database
was that it was an ambitious effort at a basewide noise
survey. The logged operations data and measured noise were
collected over a nine month long period to measure changes
in the long-term noise exposure and compare the findings
with predicted levels generated using NOISEMAP. Noise data
were collected at multiple sites in hopes of shredding out
useful information regarding many aspects of noise
propagation and analysis.

Four noise measurement sites were active during the three
weeks of 11-29 Feb 1980 currently under study. These sites
give considerable information on aircraft noise exposure
immediately after takeoff (Site 1), on straight-in
approaches and Instrument Flight Rules (IFR) touch-and-gos
(flight track 34B, Site 9), and on Visual Flight Rules (VFR)
flight patterns (flight tracks 34C and D, Sites 7 and 8). A
plot of the measurement sites and relevant flight tracks is
given in Figure 6. Many of the measured noise events were
recorded nearly concurrently at Sites 7 and 8, and
sequentially at sites under approach or flyby patterns.
Therefore a single database was compiled in which
correlations of measured noise events could be examined.

The correlation of noise data received from all four
measurement sites to the operations log established part of
the structure for the MCSS database file. The database
analysis methods are discussed in Appendix A, and the
database structure and its contents are documented in
Appendix D.

Temporal Collation of Measured Noise Event Data
to Operational Records

The McChord measured noise data was originally recorded on
printed paper tapes. The measured noise events' data were
entered into the computer by hand so that they correlated
with their respective operational data. Using an optical
character reader was impractical since the data would still
need to be re-formatted and collated to the operations log.
Currently, there is no existing computerized procedure or
algorithm for performing this function, and it was not
reasonable to develop one for the purposes of this study.

It was decided to use ENABLE's database DISPLAY mode to
display selected fields of twenty records simultaneously,
and edit the appropriate site's data fields for the records
displayed. This mode was used since it provided all the
operational information from the relevant time frame, which
then allowed for the correlation of a given measured event
to its appropriate logged operation.
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Guidelines were established so thi:t a systematically
accurate analysis c! the database file was accomplished.
The operations log (Appendix D, pg D-11) has many
occurrences of aircraft (usually the F-106) operating in
pairs. Since thes:2 usually resa't in only one measured
noise event, the c<ata from tha‘ .vent was entered in both
records, and the word "PAIR" e;:icred in a field defined to
record such commants (COMMENT#). This comment was
recognized by another field defined to derive the
appropriate correction (S#SELC). A -3 dB correction was
applied to the =xeasured SEL for "PAIR" events. In the case
of triplets or guadruplets of aircraft, the appropriate
comments were "PAIR+1" and "PAIR+2", with corrections of
-4.8 and -6 dB, respectively. This method provided an
accurate count of operations and the calculation of “SEL.

For the vast majority of measured noise events, it was
relatively straightforward to determine which operations log
entry contained the aircraft movement which created the
noise. At Site 1, aircraft takeoffs (TO or T), touch-and-
gos (TG or G), and flybys (FB or F) to the north created a
noise event which occurred about 1 minute or less after the
logged operaticn time (the time at which the aircraft passed
the airbase corizrol tower observer). Conversely, noise
events correspconding to landings (L), TGs or FBs to (and
some takeoffs :‘rom) the southbound runway occurred about 1
minute before the logged operation time. These observations
oversimplify tine situation, since during peak operating
periods, aircr:ift were sometimes passing by Site 1 at a rate
of around 1 pe7T minute.

A few inherent difficulties were unavoidable. An aircraft
operation may create two noise events if the measured noise
level dropped below the 65 dB threshold of the noise
monitor. If.two dissimilar aircraft flew in the vicinity of
the monitor 3:imultaneously, one may create noise which masks
the noise of the other. It was evident that the site clock
and tower clock were not synchronized, and even shifted with
respect to ¢ne another occasionally. There were also a
number of examples of the original tower log records having
typographical errors of various types. Every effort to
accommodate or correct for these inherent problems was made
in the cour~e of collating Site 1 data, during the initial
screening phase.

All things consiidered, it was almost impossible to generate
a fully correct, collated database which included all
measured noise data associated with an appropriate
operational logged event. Given the minimal amount of
aircraft tracking information available, some judgement was
required for certain circumstances. If the database
collation becomes suspect during the model development
process, it may easily be altered to reflect new flight
tracks or re-collated if errors are uncovered. The
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automated “SEL analysis allows such changes to be accounted
for easily. Lapses in noise measurements and measured noise
events which cannot be correlated to an aircraft operation
are corrected starting on page 69.

Rationale for Altering Logged Operational Records

The Airbase Operational Profiles Model must be constructed
to closely represent the actual operations occurring at the
airbase. It is thus important to be aware of how the logged
operations are modelled during the process of collating the
site-specific measured noise data. A few systematic errors
became evident while collating Sites 7, 8 and 9 measured
noise data. They stem from the fact that the tower log of
aircraft operations originally recorded where the aircraft
flies to, but did not indicate where the aircraft came from.
The collating process retained the temporal sequence of
events, such that a measured noise at Site 7 or 8 was
associated with a landing, touch-and-go or flyby recorded 1
to 3 minutes later in the operational log.

The logged track for landing operations originally always
indicated a straight-in (unknown) approach, passing 3500
feet west of Site 7. Sites 7 and 8 measured noise levels
for aircraft landing from closed pattern flight tracks were
always considerably louder than those from straight-in
approaches. In such cases the correlation of closed pattern
landing noises to straight-in approach operational records
resulted in a significant difference between predicted and
measured noise data. The log was therefore changed to
indicate landing operations from closed patterns by
examining the sequence of a particular aircraft's operations
in the operational log. Every landing's operational record
was examined to determine the associated aircraft call sign.
If the same aircraft was documented in the tower log as
having been on a closed pattern flight track prior to
landing, the operational record of the landing was altered
to reflect that fact. This approach would have been
impossible if the McChord measurement study's log had not
documented the aircraft's call sign and records of all flyby
and touch-and-go operations, which are normally not recorded
in routine tower logs.

Similarly, it was common for the C-141 or F-106 to make
"mirror landings" or a missed approach prior to landing.
The aircraft would fly straight in over Site 9 and conduct
either a touch-and-go or a flyby, completing at least one
circuit on an inner closed pattern before landing. The
first operation in the sequence was logged as a flyby or a
touch-and-go (FB or TG), and likewise for each pass prior to
the actual landing. This type of operation resulted in a
measured noise event occurring at Site 9 which correlated
with an inner closed pattern flyby or touch-and-go in the
log. However, operations modeled on the inner closed
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pattern tracks could not generate noise at Site 9, some
22000 feet away. The operations log was again modified to
record a missed approach (MA) as the operation for the
appropriate (initial) record. New flight tracks were
eventually added to account for changes in the operational
log in the MCS4 AOP Model, as detailed on page 66. Since
such new flight tracks were used in the AOP model to
distinguish operations with particular multi-site noise
correlation patterns, they will be discussed in the
following section.

Effects of Distinguishing Logged Operations with
Particular Multi-Site Noise Correlations

The second developmental AOP model (MCS2) was derived based
on the requirement to distinguish many different operations
which had originally been grouped together. It included
several othei modifications to improve the overall integrity
of the airbase operations model. It was initially compared
to the Site 1 measured noise data which had been analyzed
without the benefit of having identified the missed approach
(MA) operations. When the additional site measured noise
data were added to the MCSS operational and measured noise
database, the missed approach operation type was
distinguished by altering the appropriate records as
discussed above. This change was vital to accomplishing a
reasonable overall “SEL analysis and evaluation of the
measured noise data at all sites. It did not, however, have
a strong impact on the SEL comparison to Site 1 noise
measurements. The Site 1 SEL PoC increased from only .053
to .09, as noted in Table 11 (see Tables B-2A and B-3A
also). It was evident then that the modeling of aircraft
power/altitude management needed to be examined near Site 1
since the location of flight tracks cannot be adjusted in
that area of the airbase. The AOP model was developed
further to account for such complicating factors in the next
chapter (pg 46).

The initial “SEL analysis of Site 7, 8 and 9 measured noise
data included the missed approach operation type. The
results of this analysis were compared to the MCS2 AOP model
to give a baseline assessment of the types of operational
modeling problems which must be solved. Three operation
types were then distinguished in the °“SEL analysis which
were not included in the MCS2 AOP model. These were: (1)
landing operations from closed pattern flight tracks (1LNC
and 2LND for example); (2) missed approaches (such as 1MNC,
which encodes an MA operation as discussed above) and (3)
straight-through flybys and touch-and-gos (1GNA in
particular). To quantify the effects of including these
operation types on SEL and DNL PoCs it was necessary to
extract the properly modeled profile predictions from the
final AOP model (MCS4).
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The baseline assessment of the MCS2 AOP model indicated
several problems which had to be resolved so that they would
not mask the effects of adding the three new operation
types. The MCS2 model's prediction of the SEL at Site 9 for
the C-141 touch-and-go operations on the outermost
(Instrument Flight Rules, IFR) closed pattern (1GNB) is 4 dB
too high (see Table B-3H). Because it was tbz dominant
noise producing operation at Site 9, this overprediction
caused the DNL_ to be artificially high. The comparison
summarized in Table 11 below adjusted the predicted SEL to
agree with the measured level, without actually changing the
AOP model. This is an example of an aircraft power
management problem, a factor in the operations model which
will be discussed in the following chapter.

A similar problem occurred at Site 8, with its dominant
contributing operation, the C-141 touch-and-gos on the outer
Visual Flight Rules (VFR) closed pattern (1GNC), being 8 dB
overpredicted (see Table B-3F). This operation is an
example of a flight track location problem, see page 61. The
DNL; data for Site 8 (Table 11) included a minor correction
to eliminate measured noise data from uncorrelated night
operations which had erroneously been included in the MCS2
“SEL analysis.

The MCS4 AOP model predictions for specific operations (as
listed in Tables B-5B, D, F and H) were added to the MCS2
Probability of Consistency summary spreadsheets and included
in the SEL PoC computation. An estimate of the impact on
the total DNL, was made based on the level difference
between the cumulative DNL, with and without the added SEL
predictions. The results of the PoC computations were then
summarized for comparison to the MCS2 model results in

Table 11.
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Table 11. Comparative Effects of Including Operations with
Particular Multi~Site Noise Correlation Patterns
in the Airbase Operational Profiles Model

DNL, DNL PoC DNL, DNL, SEL PoC

Site 1- MCS2 AOP :
vs “SEL without MAs 75.8 .356 78.3 75.4 .053
Std Analysis (w/MAs) 75.8 .356 78.1 75.6 .090

+1 MA (i=11) "76.0 .379 78.1 75.8 .110
Site 7- MCS2 AOP :

Std analysis 54.9 .475 55.7 54.0 .619

+ pattern landings "56.1 .646 55.7 55.1 .851

(i=5,11,12,19)

Site 8- MCS2 AOP :

Std analysis 55.6 .742 52.7 55.2 .632
with Corrections “50.9 .308 51.8 50.5 .835
+ 2 MAs + 3 VFR Ls “51.8 .393 51.8 51.4 .946

(i=7,9,10,16,29)

Site 9- MCS2 AOP :

Std analysis 60.6 .934 59.3 60.5 .459
Adj prediction (i=1)| °58.1 .406 59.3 58.0 .502
+ 3 MAs + 1GNA “58.8 .527 59.3 58.7 .730

(i=5,7,8,13)

NOTE: It is now quantifiably evident, from the results
documented above, that including these particular types
of aircraft operations improves the overall validity,
and PoC, of the Airbase Operational Profiles model in
question.
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AIRCRAFT PERFORMANCE ADJUSTMENTS

The performance of an aircraft during actual airbase
operations of a given type may be very difficult to document
adequately for the purposes of environmental noise
prediction. The variability of individual performance
parameters (power setting, altitude and airspeed) may be
minimal for some aircraft operations, or very high for
others. Cargo aircraft with a known load weight perform in
a very predictable and repeatable fashion. High performance
fighter jets, on the other hand, are subject to a numker of
factors which influence performance, particularly including
drag effects from external fuel tanks or weapons. They also
may or may not use afterburner during takeoffs depending on
the mission plan, local weather, or local airbase
operational restrictions.

In a situation where a statistically meaningful number of
operations have documented performance parameters, it is
possible to analytically arrive at a single performance
profile which typifies the aircraft's operation by the
methods discussed on page 4. This approach was not entirely
possible during this study and may also be difficult in
general due to a lack of accurate power management records.

The approach in this study was to first proceed by adjusting
the power setting and altitudes for aircraft operations
whose flight tracks are known and nearly fixed and examine
more complex adjustments such as flight track mapping later.
The aircraft's airspeed was treated as a dependant variable
determined by power setting and altitude. By examining the
more tractable (altitude) and sensitive (power setting, see
Ref. 11) operational parameters first, the value of accurate
flight track mapping was evident. Examples of improvements
in several aircraft operational profiles SEL predictions
will serve to quantify the results.

Adjustment Methodology Used in this Study

All individual aircraft operational profiles used to model
airbase operations must reflect the actual performance
capability of the aircraft. In most cases it was possible
to acquire such information through consultation with local
pilots. Due to the passage of time and changes in assigned
aircraft, reliable profile information was essentially
impossible to obtain in this manner for all aircraft in the
McChord study except the C-141. It was decided to make
adjustments based on experienced judgement of the
operational characteristics of each aircraft as documented
in their respective Technical Orders. An example of the
minimal performance specifications which must be met by an
F-106 on takeoff is given in Figure 7.
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takxeoff
(typical)

THROTTLE—FULL ML POWER NOTE
ENGINE INSTRUMENTS — CHECK © REFER T0 T.0. 1F-106A-1-1 FOP
TAKEOFF CHARTS.

NOSE WHEEL STEERING — CHECK
o £\ ADD TWO KNOTS FOR GUN
CAUTION CONFIGURATION. 2y,

BECAUSE OF THE INITLAL RAMO ACCRERATION, IT 15 SMPORTANY THAT WOSE Whetl
B ENGAGED AND THE NOSE WNMERL CENTERED PRIOK TO STARTING TAKE-

THROTILE — AFTERBURNER J

120 TO 135 KCAS —SMOOTHLY RAISE NOSE TO TAKEGFF ATTITUDE ' -

WARNING

© D0 NOT PREMATURELY RAISE THE NOSE BURING TAKEORF AS INOREATED ANGLE OF

ATTACK WL RESILT M EXCESSIVE GROUND ROLL
© ANGLE OF ATTACK MUST BE KEPT UNDER 17° TO PREVENT SCRAPING THE TAL -

L

ALLOW AIRPLANE TO RLY OFF GROUND

TAKEOFF SPEEDS e
MAXIMUM INTERMAL FUEL -~
O 176 keas A R I
© 182 KCAS -
~ - MAXIMUM INTERNAL AND EXTERNAL FUEL
© 360 GAL BXT. TANKS-184 keas A\ -
© 360 GAL EXT. TANKS-190 KCAS ...

Figure 7. F-106 Typical Takeoff Procedure

I1lustrates the minimum operational requirements for an
F-106 aircraft takeoff, and thus the extent to which
pilot technique influences the departure profile.
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The F-106 Technical Orders give much more detailed
performance data than that indicated in Figure 7. A
preliminary study of takeoff profiles derived from such
Technical Order perforrance data and the typifying weather
conditions was conducted during Phase I. The SEL
comparative analysis of Site 1 measured noise data clearly
showed that the dominant noise producing aircraft at McChord
AFB never were flown in accordance with the Technical Order
performance data. The SEL differences from such comparisons
often exceeded 6 dB. The F-106 measured noise level was
lower, indicating that the actual F~106 power management and
altitude profile flown was a noise abatement profile which
can only be approximated here.

For an aircraft in steady-state operation, it is possible to
determine the exact power setting which would be required to
produce a given SEL. Given the aircraft's slant distance
and airspeed, only a simple interpolation between NOISEFILE
power settings is required. This approach essentially
reverses the algebraic methodology used by the Omega 10
program (Ref. 12) to predict SEL vs distance functions for
non-standard power settings and airspeeds. There are a few
assumptions implicit in this method which reduce the
accuracy of its results in actual practice. The Omega 10
program also calculates the atmospheric absorption due to
the typifying weather, which is prohibitively complex to
include when estimating a power setting. NOISEMAP computes
the total acoustic energy generated by all flight profile
segments and not just for the segment at the closest point
of approach to the ground location of interest. For an
aircraft not in steady-state flight it would be quite
difficult to consider all profile segments when estimating
engine power settings corresponding to a given measured
“SEL.

Therefore, an iterative process was used to determine
appropriate power setting adjustments to the original power
management profiles. The aircraft's performance during
takeoff (as documented in the Technical Orders) was
considered. The climbout rate and airspeeds were therefore
dependant on the takeoff power setting used. The airspeed
in level flight is dependant on altitude and power setting.
It is also important that the profile be extrapolated to
regions beyond the measurement sites in a physically
realistic fashion. The various estimated adjustments used
were based on discussions with knowledgeable pilots. 1In
situations where this was very difficult or impossible, only
small adjustments were made to existing profiles.
NOISEMAP's default profiles for transient military aircraft
(Ref. 18) were sometimes used as a baseline source of
typical aircraft performance information.

Given the circumstances and approach described above, all
aircraft performance profiles represent a model of an
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acoustic statistical simulated average of real flight
characteristics. The process of optimizing the profiles by
comparison to measured “SELs assures that they include the
effects of energy averaging of measured noise levels and
compensate for acoustic propagation effects. Such profiles
will not necessarily be identical to the operational profile
which a pilot perceives as typical of a particular
operation.

Several steps were taken to reduce the time spent in the
process of adjusting the profiles. BASEOPS provides, in
it's Subset Edit Menu, an option to scale the number of
Flyby or Ground Runup operations. For the microphone
locations in the McChord study, noise from ground runup
operations were insignificant contributors to the total
noise at the sites and were ignored using the BASEOPS
scaling option. [It is also possible to examine more minor
noise contributing operations by simply scaling to 0 all of
the top 18 predicted profiles. This option normally has
little value and was not used in this study.] The NOISEMAP
6.0 Master Control Module also provides, in its Run Options
Menu, an option to calculate only the Specific Point Output
predictions. Selecting these options reduced NOISEMAP
runtime by over 90% and was used extensively in this study.

The overall approach to adjusting individual aircraft
operational profiles was applied near Site 1 first. The
optimized profiles were also used for similar southbound
takeoffs. The aircraft operational profiles near Sites 7
and 8 required some changes in the location of several
flight tracks and aircraft performance to be consistent with
the measured noise data. The Site 9 noise was dominated
almost exclusively by several similar types of C-141
operations. New flight tracks and performance adjustments
were necessary near this site. The flight track mapping
problem was approached at the same time that performance
modifications were made influencing these sites.

Altitude Adjustments

The aircraft's altitude, which determines the noise
propagation distance to a given point on the ground, has a
major effect on the SEL produced. This effect is due to the
spherical spreading of acoustic energy from a point source
and absorption by the atmosphere. The Site 1 noise
measurements clearly showed this effect of altitude on noise
level. Only at Sites 1 and 9 was it reasonable to assume
that the aircraft passed nearly overhead for all major noise
contributing flights. This was true with the minor
exception of flight track dispersion, which was considered
negligible near Site 1. At Site 9, the dominant noise
contributing operations had an altitude which was determined
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by the three degree approach glide slope. However, McChord
tower log records provided valuable documentation of the
variability in altitude for flyby operations over Site 1.

A particularly good example of the need to consider the
variable altitude data is had by examining the model of the
F-106 flybys on the inner VFR closed pattern (2FND). The
MCS2 profile called for the aircraft overflying the runway
at 2000 feet, the same altitude used for the downwind leg of
the loop. Although most such flybys were conducted at this
altitude, the tower log revealed that the aircraft sometimes
overflew the runway at or below 50 feet! An analytic method
(Perceived Mean Altitude, PMA) was devised to derive an
appropriate noise related flyover altitude from multiple
altitude data records.

Determining the Perceived Mean Altitude

The acoustic energy (E=10%Y'") propagated to the ground
from an aircraft flyover operation is proportional to the
inverse square of the minimum slant distance to the
aircraft. The atmospheric absorption effects on sound
propagation, (see pg 33), are relatively minor for noise
events at Site 1 (slant distance less than 1000 ft). The
aircraft was assumed to maintain level flight until passing
directly over Site 1 (i.e., no climbout effects are
involved), so the minimum slant distance was equal to the
altitude of the aircraft. The Perceived Mean Altitude (PMA)
is defined as the inverse root mean of the inverse squares
of all altitudes recorded for the aircraft operation in

question:
1 - 1 2
PMA, = —_
‘ \/’?.’ kz_‘l(ALTk.i)

Thus the average acoustic energy measured at a site will be
produced by an aircraft operating at approximately the PMA.
A procedure for extracting the necessary information from
the MCSS database and implementing the Perceived Mean
Altitude calculation is discussed in Appendix A (pg A-6).
Table 12 summarizes the calculation of PMAs for operations
which had a measurable effect on the DNL at Site 1.
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Table 12. Calculation of Perceived Mean Altitude for Four
Flyby Operations Influencing Site 1 Predicted
SELs

AORT Operation

1FNB = C-141 flyby north on the outermost IFR pattern
2FND = F-106 flyby north on the innermost VFR pattern
SFSD = F-15 flyby south on the innermost VFR pattern
1FSB = C-141 flyby south on the outermost IFR pattern
PMA = 425 77 213 172
Use -> 400 80 200 200
for
AORT = 1FNB 2FND S5FSD 1FSB
#ops @ Alt. #ops @ Alt. #ops @ Alt. #ops @ Alt.
25 3000 23 2000 1 3000 1 1500
2 2000 1 1500 2 2000 2 1000
3 1500 2 1000 1 600 1 880
25 1000 2 400 2 200 2 100
1 300 9 200 1 100
2 700 13 100
6 500 9 50
4 400 2 20
1 300
3 200
1 150 Altitude recorded in feet
2 100

NOTE: The altitudes shown here do not appear in the MCSS
database summary given in Appendix D. The altitudes
used apply only over the runway, since the aircraft is
still assumed to return to its cruise altitude for the
downwind leg of the pattern, see Appendix C.

It is apparent that even relatively few low-altitude flights
can significantly alter the PMA for a given type of
operation. For instance, for the F-106 northbound flybys on
the innermost closed pattern (2FND), only 11 out of 61
flights had an altitude below the associated PMA.

Effects of Altitude Adjustments

The PMA analysis indicated quantitatively the change in
modeled aircraft flyover altitude which was required. The
various flight profile models were altered and the
consequent effect on predicted Site 1 SELs summarized in
Table 13A. The four flyby operations included in the
summary had a measurable effect on the Probability of
Consistency at Site 1. Three minor noise contributing flyby
operations were also revised with no measurable effect.
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Table 13A. Summary of the Effects of Adjustments to the
Modeled Altitude on the Predicted Site 1 SELs
and partial DNLs.

Measured MCS2 MCS3 (incl. PMA adj.)
AORT #/day “SEL Est SEL Pred SEL; DNL_;
2FND 4.0 107.8 80 107.7 64.3
1FSB 0.4 112.1 90 *113.3 59.8
1FNB 5.1 100.9 84 *%100.9 58.5
5FSD 0.5 111.0 95 *%%]119.3 66.6

*= includes power setting roundoff

includes power setting adjustment
no power setting adjustment

o

* %
kkk
NOTE: The MCS2 SEL had to be estimated since the actual

predicted SELs were too low to appear in the noise
contributor's summary. The estimate was based on the
formula:

Est SEL = Pred SEL - 20*Log(MCS2 Alt/PMA Alt)

The predicted partial DNLs (DNL, ;) were used to adjust the
DNL, and therefore DNL_ from Table 11 as summarized in

Table 13B. The significant improvement in both PoCs is
evident, particularly considering that the flyby operational
noise was overwhelmed by departure nhoise at this Site.

Table 13B. Effect of Adjustments to Flyby Altitudes Applied
after the Cumulative Adjustments of Table 11.

DNL, DNL PoC DNL, SEL PoC
MCS2 incl. 1 MA (i=11) "76.0  .379 75.8  .110

+ 4 FB adj. “76.9 .510  76.6  .276
+(i=6,13,14,18) -(i=5,35)

The results summarized in Table 13A indicate a substential
improvement in the comparison of measured to predicted SELs
when the 'most frequent' altitude was replaced by the PMA
altitude in the AOP model used. The improvement in the
PoCs, Table 13B (barring the effects of other complicating
factors), demonstrates the value of this adjustment for use
in profile modeling. The PMA methodology is validated by
these results, since it provides a good approximation of a
typical aircraft flyover altitude. The success of this
analysis justifies the approach used in "Deriving a Nominal
Flight Profile from Aircraft Performance Records", page 4.




Effects of Power Management Adjustments

The power management of aircraft is perhaps the most
difficult aspect to quantify accurately for the purposes of
aircraft operations modeling. This is partly because the
noise produced by an aircraft is very sensitive to power
setting variations (Ref. 11). The aircraft operations
modeling implemented by BASEOPS uses a step-like function to
describe power setting changes. The aircraft performance
profile is described by the distance travelled and altitudes
at which these power setting changes are made. A pilot
typically will accelerate using a prescribed power setting
during takeoff roll, shut off afterburners if they are used,
and after some specified altitude and airspeed is attained,
continue to climbout using a different power setting and
climb rate. Cargo aircraft will usually level off at an
assigned altitude to gain more airspeed and later resume
climbout.

Determining the distance traveled and altitude at each point
that the power setting is changed is a fairly complex task
using information received from pilots or technical
performance data. Considering that an aircraft performance
profile is needed which typifies numerous different actual
flights generating a long-term average noise level contour
makes the problem almost intractable from an analytic
standpoint. An approximation method for estimating an
appropriate power setting model is discussed on page 4, for
a hypothetical case.

The McChord AFB measurement study provided no documentable
sources of information regarding the actual power management
of individual aircraft operations. Consequently, it was
only possible to describe the power management changes
required to optimize the dominant noise contributing
operations and estimate their cumulative effects at the
relevant measurement sites.

Site 1 -

The noise levels produced at this site were strongly
dominated by the power management aspect of aircraft
performance. The top five noise producing aircraft
operations were either takeoffs or touch-and-gos, which use
similar performance data near the site location (1000 ft
beyond the end of the runway). The point that the aircraft
initiated a steep climb after takeoff occurred near the site
and had a strong effect on predicted noise levels. A
decrease in modeled altitude over the site was often
required, which produced up to 3 dB increases in predicted
SEL for some operations. Power setting changes were nominal
for most operations, producing less than 2 dB effects on
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predicted SEL. It was necessary to change the power
management of the C-135A to reflect the normal use of
takeoff power with water injection.

Power setting differences in more minor noise contributing
operations caused up to 8 dB changes in their individual
predicted SEL (SEL_ The cumulative impact of these
changes increased tﬁe DNL, by 1.5 dB over the DNL,  cited in
Table 13B. This included six SEL, ;s which 51gn1f1cant1y
increased and six which decreased The Probabilities of
Consistency were strongly affected by the power management
changes. The SEL PoC increased from .276 to .865 and the
DNL PoC increased from .510 to .914. No further
improvements in the PoCs were caused by additional
adjustments discussed later in this study.

Site 7 -

The cumulative DNL at this site was largely affected by
flight track location problems. Scme power management
changes were made along with changes in the flight track
patterns, mostly to accommodate altered approach operations.
The impact of the power setting changes could not be
discerned from the impact of the changed flight track
location. The operational profile changes which included
only power management adjustments increased both DNL s by
about .4 dB over previous model versions. This effect
included increases to three operational SEL predictions and
decreases to three others. It is misleading to estimate the
impact the DNL increase had on either PoC since the C-141
touch-and-go operations on the outermost IFR flight pattern
(1GNB) were overpredicted even in the final AOP model. The
reason that this discrepancy was not eliminated will be
discussed starting on page 57.

Site 8 -

The Site 8 measured noise levels were almost totally
controlled by aircraft operations c¢cn VFR closed patterns
which had turns located near the site. A negligible change
in predicted DNL resulted from simple power setting changes
on noise contributing operations near the site. Two such
operational changes which resulted in increased SELs were
offset by the decreased SEL prediction due to changes in the
F~106 southbound takeoffs to the outermost IFR pattern
(2FSB). The Site 8 PoCs were both exaggerated in the MCS3
AOP model simply due to an SEL overprediction for C-141
operations conducted directly over the site, on the outer
VFR pattern (the 1GNC and 1FNC profiles).

Site 9 -

Aircraft on approach to runway 34 (including similar flyby
and touch-and-go operations) totally dominated the noise
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levels measured at this site. Approaches were assumed to be
on a 3 degree glide slope and thus only subject to power
setting changes. Flyby and touch-and-go operations of
similar aircrai+ usually produced very similar noise levels,
indicating that they were operating in a similar engine
power setting and drag configuration near this site. Both
DNL s were increased by about 1.9 dB due to power management
changes in several operations. This affected the SEL PoC by
increasing it from .730 to .802. The DNL PoC was similarly
increased from .527 to .807. The DNL PoC was later improved
by adjustments made based on measured hourly noise level
corrections (pg 70).

Further Adjustments Required for Accuracy

There were two types of aircraft operations which required
adjustments to their profile models which did not fall into
the categories of operational adjustments previously
described. These are: (1) disabling the takeoff roll
algorithm and (2) separation of closed pattern operations.
The modeling of F-106 and F-15 northbound departures and all
takeoffs to the VFR closed patterns originally gave SEL
predictions for Sites 7 and 8 which were between 2 and 9 dB
higher than their respective measured “SELs. Profiles of
takeoff (and landing) operations to the outer VFR pattern
(1TNC and 4TNC in particular) also required substantial
revision near Sites 7 and 8. This was necessary so that the
assumptions made in generating the AOP model are consistent
with the TEMPORALLY correlated measured noises recorded for
such operations in the operational and measured noise
database. The integrity of the AOP model was improved by
significant corrections of the correlation between the
predicted noise contributor ranking and the measured noise
contributor ranking.

Disabling the Start of Takeoff Roll Model

Sites 7 and 8 were located to the rear of departing aircraft
and recorded noise measurements which were influenced by the
start of takeoff roll. Several northbound departure noise
predictions originally ranked in the top 18 noise
contributors list, although the same operations ranked lower
(i>17, often i>36) in the measured noise contributors list.
This situation was largely resolved by changes in noise
predictions and ranking, as discussed in previous sections
of this report. Two fighter jet takeoff operational models
needed further alterations to reduce ~9 dB overpredictions.

The F-106 and F-15 northbound departure models (2TNA, STNA)
were altered to disable the Take-Off Roll noise subroutine.
This was accomplished by using a "rolling start" in the
takeoff profiles, since a zero airspeed value for the first
segment of a profile is required to initiate the Take-Off
Roll noise subroutine in NOISEMAP (Ref. 13). The resulting
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takeoff roll noise level prediction of the F-106 was thus
reduced by 6 dB. The adjusted prediction was still 3 dB
higher than that measured at Site 8 (Table B-5F, i=19).

This may be due to a number of factors involved in the noise
prediction modeling of takeoff roll, such as the assumption
of a 4 knot downwind noise propagation condition. A more
detailed discussion of the Take-Off Roll algorithm and the
possible causes of this discrepancy are discussed as an
"Assessment of Noise Prediction Models", (pg 57).

Separating Closed Pattern Operations

Normally, a BASEOPS AOP model would include a takeoff AND
landing together as a single closed pattern operz*ion, and
the profile would be counted as such. Under thi: proviso,
the modeled closed pattern operation includes a takeoff
followed immediately by a landing of the aircraft conducting
such operations. In practice, however, aircraft never
(except in an emergency) actually land immediately after
takeoff. [The original McChord AOP model did not include
such closed pattern takeoff/landing operational profiles, as
that capability did not exist in NOISEMAP in 1980. All such
landing operational profiles were added during this study
separately, when it became evident that they were not
modeled correctly in the original AOP model (see pg 13).]
The next actual operation, in the time sequence of a
particular aircraft's operations, is usually a flyby or a
touch-and-go. Establishing a correct (temporal) correlation
of noise events from each successive operation is important
in performing the NOISECHECK procedural “SEL analysis.

The method used to establish an accurate time correlation of
measured noise events to the logged operational records is
discussed starting on page 39. This method does not allow
noise produced during the latter half of any northbound
closed pattern operation (over Sites 7 and 8) to be
correlated with the associated aircraft's takeoff profile.
All northbound aircraft flyover noises recorded at Sites 7
and 8 were correlated with flyby, touch-and-go, or
(separate) landing operations which were logged as having
occurred one or two minutes after the time the noise was
measured. Thus the temporal sequence of measured noise
events was preserved within the MCSS database. The Site 7
and 8 measured noises were then properly correlated based on
the recorded times of all logged operations. This allowed
the correct calculation of measured average takeoff roll
noise levels and their separate comparison to operational
model predictions.

Therefore, it was (and is) necessary to model closed-pattern
takeoff and landing operations separately, for NOISECHECK
purposes, using profiles which predict noise levels over
each half of the closed pattern. The existing operational
profiles were adjusted by using a very low power setting and
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forcing the modeled aircraft to high altitudes during the
appropriate portion of the profiles in question, causing the
predicted SEL to be reduced to a negligible level. The high
altitude was necessary because there are extrapolation
limits imposed on allowable adjustments to power setting,
but not altitude, within NOISEMAP.

The use of separate profiles to model the takeoff and
landing portions of each aircraft's closed pattern
operations has several direct consequences. Since their
respective noise predictions will not overlap on the ground,
the overall noise level contour is not affected. The use of
such profiles will produce an AOP model which can properly
distingquish each aircraft operation for comparison of their
measured and predicted noise levels. The BASEOPS count of
closed pattern operations will be revised accordingly. The
applicable counting rules should be considered whenever
operational counts are considered. Comparison of modeled
operational counts was not conducted in this study simply
because the limited 12-hour time frame examined had a normal
imbalance in takeoff versus landing operations.

Assessment of Noise Prediction Models

The detailed analysis of measured °"SEL allowed noise events
to be evaluated which would otherwise have been lost in the
background of dominant noise contributing operations. The
relatively minor noise contributing operations were not of
great significance in the NOISECHECK analyses at the
specific ground locations in this study. However, the
comparisons of such individual operational noise predictions
to field measured noise data were useful for evaluating
various algorithms used within NOISEMAP.

Site measurements which included contributions from takeoff
roll noise provide a prime example of the derivation of a
meaningful conclusion regarding predictive noise modeling.
The thorough interpretation and examination of measured
noise events made this possible. It was explained on page
55 that the Take-Off Roll noise subroutine was disabled to
prevent it from generating large overpredictions at Sites 7
and 8 for che noise levels generated by F-106 and F-15
takeoff operations. There are two factors which influence
the takeoff roll noise at these sites.

First, any aircraft conducting a stationary engine runup
generates noise which has a unique characteristic
directivity pattern. All such engine runup noise level
directivity patterns exhibit a "cone of silence" in the rear
of the aircraft, roughly bounded by a radial line drawn at
about 160° from the nose of the aircraft. Sites 7 and 8
were situated near this angular boundary roughly 13000 and
17000 feet away, respectively. Second, the Take-Off Roll
algorithm is formulated to use the engine runup noise levels
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to generate predicted noise levels to the rear of the
aircraft at the start of takeoff roll and during its
acceleration away from the brake release point. This is
accomplished by applying a noise level correction array to
the engine runup noise level contour (Ref. 13). This
correction array was developed from an analysis of measured
noise data collected during cargo type aircraft takeoffs.

There may be substantial differences between the takeoff
noise level correction array needed to adequately model high
performance jets versus the existing correction array
derived from cargo aircraft. In addition, the existing
correction array may tend to underestimate the influence of
the "cone of silence" in computing the contribution for
start of takeoff roll noise. It is certain that this
McChord operational noise database does not provide
sufficient data to analytically support a revision of the
Take-Off Roll algorithm currently used in NOISEMAP.

A problem was also experienced when modeling the C-141
approach operations. The average noise levels measured at
Sites 7 and 8 could not both be accommodated by any known
type of adjustment to the operational profile. A comparison
of measured and predicted noise levels at the sites was
necessary to evaluate the possible source of this
discrepancy. Of all the operations which fly along the
runway centerline, only two provided enough measured and
predicted noise level data. »

The C-141 touch-and-go operations northbound on the
outermost IFR pattern (1GNB) produced significant noise
levels for comparison, although similar landing and flyby
operations did not. The F-106 southbound takeoffs were
conducted either straight out (2TSH) or with a 90 degree
right hand turn (2TSA). These produced similar noise levels
at the two sites, and due to the low number of operations of
this type, were combined (2TS_) in Table 14. The noise
level data summarized below were derived from Tables B-5D
and F.

Table 14. Lateral Attenuation of Two Aircraft Operations
Measured at Sites 7 & 8

Site 7 SELs Site 8 SELs
pred meas + 95%ci - pred meas + 95%ci -
1GNB 87.1 87.1 1.4 -2.0 76.6 71.5 1.8 -3.0
2TS _ 98. 98.1 1.0 -1.5 91.1 93.1 1.3 -1.8
Site 7 Site 8
Elev. Ang. Slt. Dist. Elev. Ang. S1lt. Dist.
1GNB 7.29° 3437 ft. 4.12° 7412 ft.
2TS _ 44,12° 4755 ft. 25.20° 8173 ft.
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The noise prediction model algorithm influencing these
calculated SELs is the Lateral Attenuation subroutine.
Lateral attenuation produces a functional interpolation
between pure ground-to-ground noise propagation and pure
air-to-ground noise propagation. The proportion of these
two types of propagation is determined by the elevation
angle to the aircraft. Air-to-ground propagation effects
include spherical spreading and air absorption as discussed
(see pg 33). Ground-to-ground propagation also includes
effects due to ground impedance and atmospheric refraction.
Unless these aircraft consistently fly on tracks that are
offset from the defined straight-in flight track (which is
very unlikely), some acoustic propagation mechanism must be
responsible for the 2-5 dB discrepancies between predicted
and measured noise level differences seen here.

The tight distribution of measured noise levels indicates
that the aircraft's operation was very consistent relative
to the other operations near these sites. This further
indicates that the level difference discrepancies are not
entirely due to the effects of flight track dispersion. The
measurement of an aircraft operation's lateral attenuation
(reflected in the level difference here) is known to be
aircraft type dependent, whereas the Lateral Attenuation
model is an ensemble average for all Air Force aircraft. [A
very appropriate approach to a model for such broad
application.] Although no measurements of the F-106
aircraft's lateral attenuation were made during the
development of the algorithm, the measurements of other
fighter aircraft (Ref. 14, pg 19) indicate that this factor
could easily explain the -2 dB level difference discrepancy
measured here. The lateral attenuation measurements (Ref.
14, pg 15) for the C-141 aircraft are <1 dB (best fit) less
than the model predictions, for 4-7 degree elevation angles.
This figure would account for part of the +5 dB discrepancy
between modeled and measured level differences.

There is the further possibility that the noise propagation
conditions were not entirely consistent with the assumptions
used to predict ground-to-ground propagation. The C-141
noise measurements are definitely influenced by
ground-to-ground propagation effects, since the elevation
angles are low. However, the ground impedance usually
contributes little to the SELs at such a distance. The sign
change in the level difference discrepancy may also be due
to the different direction of flight for the two operations
being considered. The airbase usually only changes the
active runway direction when the prevailing wind shifts
direction and is greater than five knots. The
ground-to-ground (Excess Sound Attenuation) propagation
model uses a 4+2 knot downwind condition. It is thus
hypothesized that atmospheric refraction due to the
prevailing wind gradient is the acoustic propagation
mechanism responsible for the discrepancy in SEL differences
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measured in these cases. This mechanism can account for the
fact that aircraft flying south (where the sites are
downwind) recorded an SEL difference discrepancy opposite to
that of aircraft flying north (with the sites upwind or in
calm air). It can also qualitatively account for the
magnitude of the level difference discrepancies. However,
the hypothesis cannot be proven quantitatively based on the
existing measured wind and noise data. The lack of detailed
operational information (tracking and power setting) makes
it impossible to draw a reliable scientific conclusion.
Nonetheless, it is certain that the detailed NOISECHECK
methodology has been shown to be able to extract meaningful
amounts of scientific information for analysis.
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AIRCRAFT FLIGHT TRACK ADJUSTMENTS

The actual flight track used for a particular aircraft
operation has a strong effect on the measured individual
SELs, and thus the overall DNL, levels at any site. The
Probability of Consistency will thus be very sensitive to
the flight tracks used for modeling operations with
dispersed or uncertain actual flight tracks. Quantitative
evidence of this effect was derived for several operation
types from the Sites 7 and 8 measured noise data. SEL
comparisons made for the C-141 touch-and-gos northbound on
the outer VFR loop (1GNC) provided the most prominent
example of how individual SEL comparisons of the predicted
and measured noise levels made at two sites reveal where the
'typical' operational flight track must have been locatea.

The Site 8 SEL prediction for the C-141 touch-and-go
operations northbound on the outer VFR loop (1GNC) was
originally 7.4 dB too high (Table B-4F). The Site 7 SEL
prediction for the same operational profile is also 4.3 dB
too low (Table B-4D). It is impossible to improve the SEL
PoC at both sites by use of any power management adjustment,
since any such change can only raise (or lower) both
predicted SELs simultaneously. The mutual Sites 7 and 8
measured noise data thus indicated that the modeled flight
track must be moved to improve the SEL comparison (and PoC)
for this particular operation. Since the use of two site's
measured noise levels reveals the direction (lateral offset
with fixed altitude) to the source, it will be discussed as
an "Application of Noise Intensity Methods" on the following
pages.

Flight track adjustments were clearly warranted for several
aircraft operations influencing the measured noise at Sites
7 and 3, particularly all C-141 and F-106 flyover operations
on VFR patterns (1GNC, 1FNC, 1LNC, 2GND, 2FND, and 2LND).
The adjustments were also made on the new missed approach
operations and other aircraft landings from closed tracks.
Altogether, eleven new landing profiles were added to closed
track patterns; and although several do not appear in any of
the measured noise contributors listings, they were included
to improve the integrity of the AOP model as compared to the
MCSS database. The new profiles were added and their
performance adjusted by the "Adjustment Methodology used in
this Study", (pg 46). The operational profiles which were
added were considered to be examples of actual operations
having particular multi~site noise correlations, whose
effects were considered earlier (pg 43).

Application of Noise Intensity Methods

The actual flight tracking of individual aircraft operations
which would normally be available for airbase operational
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planning purposes was not available for examination in this
study. Thus no experimental evaluation of the nominal
profile estimation method (pg 4) was possible. The (two
site measurement) noise intensity method revealed the
appropriate lateral position of the flight track, given
that the altitude profile is known.

It was assumed that the ground locations given (Sites 7 and
8, Figure 3) for the two sites were accurate. These sites
were positioned to provide a reasonably accurate assessment
of the direction to the flight path actually used. The
model of an aircraft's operational altitude would alter the
SEL predictions at the two sites due to changes in the
respective slant distances. The aircraft operations under
study were either in level flight at their cruise altitude,
or descending on approach to the runway. The existing
operational description of an aircraft's descent was
considered to be adequate and therefore left essentially
unchanged. The power setting used in the model influences
each predicted SEL equally and was used only to accommodate
such SEL differences. Thus the lateral position of the
flight track is the only operational variable used to adjust
the effective direction to the source.

There were seven aircraft operations which contributed a
significant amount of noise to either the Site 7 or 8
measured noise levels. The measured SELs and both the
former and revised noise level predictions for each
operation and site are given in Table 15.

Table 15. Summary of SEL Comparisons Needed for the Noise
Intensity Method as Applied to Seven Aircraft

Operations
Site 7 SELs Site 8 SELs

New Predicted Predicted

Track Meas old New Meas 0ld New
1GNC S 91.7 86.4 92.3 91.4 98.7 91.8
1FNC S 87.7 < < 86.6 93.4 86.8
1LNC U 90.2 dne 93.3 80.8 dne <
2GND T 92.3 88.7 94.5 87.4 < 88.9
2FND W 87.8 85.5 88.6 88.2 75.6 88.6
2LND T 90.3 dne 90.4 84.5 dne 84.7
S5LND T 92.0 dne 93.3 88.5 dne 87.8

NOTE: dne = SEL does not exist, since the operation was not
previously modeled. The tracks indicated above are
plotted in Figure 8. The measured noise levels are
those resulting after several corrections were made to
the MCSS database, as discussed in the next section

(pg 66).

62




The measured °“SEL difference between Sites 7 and 8 was the
quantity used to indicate the appropriate location of each
aircraft's operational flight track. The operations which
needed such adjustments were divided into two groups which
differ in one regard. The C-141 operations (1_NC) were
operated in a pattern which includes a "base leg", that is,
an essentially straight flight track segment prior to
turning for the final approach (see Figure 8). This
straight flight track segment was located between the two
sites in such a manner that the inverse square law of noise
propagation (pg 50) was appropriate. However, the F-106 and
F-15 operations (2_ND, 5LND) had been formerly mapped to a
flight track which involved a continuous turn in the
vicinity of the sites. This pattern was modified in the
simplest way possible which would allow the aircraft to fly
close to Site 8. The Sites 7 and 8 noise levels predicted
for such an operation also included a turn correction
function to account for the fact that the aircraft was near
Site 7 much longer than it was near Site 8. The flight
track location (turn radius) was adjusted using an iterative
approach to accommodate the turn correction function's
effect on predicted SELs.

Sites 7 and 8 measured noise levels for the C-141 flyby and
touch-and-go operations (1GNC, 1FNC) were very nearly equal.
The assigned flight track (34S) was therefore moved 1500
feet north so that it was located about halfway between the
two sites. A minor power setting decrease for these
operational models was also made. The Site 7 to 8 “SEL
difference for the C-141 landing operation was 9.4 dB, so
its flight track (34U) was moved another 1000 feet north to
approximately accommodate the ratio of propagation distances
needed to produce this noise level difference.

Sites 7 and 8 measured “SEL differences for the F-106
touch-and-go and landing operations were very nearly 5 dB;
while the F-15 landings produced about 3.5 dB noise level
differences. These operations were all assigned to a flight
track (34T) which circled around Site 7, such that the
closest approach to Site 8 was almost the same as for Site
7. This flight track was determined after examining the
predicted SELs which resulted from operations on similar
flight tracks. ([Examination of the area map, Figure 9,
shows that the Fort Lewis Military Reservation boundary
widens considerably about 8000 feet south of the runway.
Thus it is plausible that the F-106 aircraft had swung wide
during turns to approach the runway, without producing a
significant noise level increase in the nearby community. ]
The F-106 flybys produced “SELs which were nearly equal,
which could only be accommodated by a flight track passing
much closer to Site 8 (34W). The appropriate flight tracks
are plotted in Figure 8.
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Flight Tracks Added or Moved

Four new missed approach flight tracks were eventually
added, three of which (34N, 340 and 34P) are mapped
identically to existing closed patterns (34D, 34G and 34F,
respectively) with an extension straight out to the south
for the approach part of the pattern (see Figures 6 and 9).
Missed approaches by the F-106, F-15, and T-33 aircraft were
accounted for on the 34N track, and only the C-141 appeared
on the other two tracks. Another missed approach flight
track (34M)} was used to accommodate the C-141 missed
approach operations which proceed on the outer VFR pattern
(1MNC) . The results of including these operations were
discussed previously (pg 43).

Six new closed track patterns were eventually called for:
16Q, 34Q, 34S, 34T, 34U and 34W. Straight-through flyby and
touch-and~go operations were mapped to the 16Q and 34Q
tracks. These haa previously been mapped to the 34A or 16h
departure tracks, which was an obvious source of error at
Site 9 (see pg 43). The 34S and 34T closed tracks were
added to accommodate the C-141, F-106, and F-15 landing and
touch-and-go operational profiles on the VFR patterns
(Tables B-4D and F). It was also necessary to add tracks
34U and 34W to model similar C-141 landings and F-106
flybys, respectively. These tracks were added and moved as
discussed in the previous section and are shown in Figures 8
and 9. The F-106 missed approaches (2MND) could have been
modeled on a new track resembling the 34T track, but the
existing predictions were deemed adequate since it was not a
dominant contributor. The 34M approach track mentioned
previously closely matched the 34S track developed for
similar operations.

Finally, it was desired to accommodate the F-106 "straight-
in" approach operations (2LNE) on a track which would
predict the nearly identical “SELs measured at Sites 7 and 8
(Tables B-4D and F). Since the MAN-Acoustics data
collection notes indicated that flight track type E was
assigned to a landing whose origin was unknown, considerable
latitude for adjustment to its operational flight track was
assumed. Thus a track (34V) wes used which runs equidistant
from Sites 7 and 8, and still passes over Site 9. The
timing of the Site 7 and 8 events indicate that the aircraft
may have conducted undocumented holding pattern circles near
the measurement sites.

The initial version of the MCSS database Site 8 contributors
list included the F-106 conducting flybys on an overhead
approach track (2FNG, Table B-4F) reserved for C-141
aircraft. This fact came to light during the ongoing
detailed examination of the database, as interpreted by the
"SEL analysis. The database records were revised to include
these operations correctly with the F-106 flybys on the
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inner VFR pattern (2FND). This revision also included
several individual noise events which had been 'commented
out' of earlier "SEL analyses. These operational noises had
been previously thought to be too loud to be produced by
aircraft on the associated operational flight tracks. It
was also noted at this time that a large number of night-
time (unlogged) noise events had been erroneously included
under the "X" AORT code (Tables B-4D and F). The
appropriate MCSS database field definitions were modified to
correct this error. The “SEL analysis associated with the
MCS4 model version included all these events as indicated
(Tables B-5D and F).

Effects of Flight Track Distribution Modeling

The MCS4 Airbase Operational Profiles model was revised and
assessed four times in the process of adjusting it to agree
with Sites 7, 8 and 9 measured noise uata. The last of
th2se revisions is examined in this chapter to summarize the
effects of flight track adjustments and to distinguish them
from performance modifications which were discussed
previously (pg 46). From the PoC calculations shown in
Tables B-5C, D, E and F it was possible to estimate the
cumulative effect caused by the flight track adjustments
(for the operations listed in Table 15). This involves
substituting the noise level predictions from earlier (MCS3)
AOP model versions into the calculations of DNL, and the
SEL PoC. The DNL PoC was then estimated, as before, by
assuming the change in the DNL_ was equal to that calculated
for DNL,. Table 16 summarizes the :rasults of the changes
made to the former flight tracks. The influence of lapses
in noise measurement or logged data records has not been
included in this comparison.

Table 16. Summary of the Effects of Changes in Modeled
Operational Flight Tracking on the Probability of
Consistency at Two Sites

DNL, DNL PoC DNL, SEL PoC

Site 7 - MCS4 AOP model

est., former tracking "56.2 .673 *54.9 .825

final tracking version 57.5 .980 56.2 .806
Site 8 - MCS4 AOP model

incl. 2 ops on 34C "56.6 .370 55.9 .268

est., 4 ops on 34D "51.2 .340 **50.5 .807

final tracking version 52.7 .514 52.0 .980

* 3 landing ops were assumed to generate DNL_ .=
** Used 2 landing and 1 TG operation with DNL, ;= 30 dB

It was necessary to adjust the predicted partial DNL
contributions for several operations to levels appropriate
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to an interim model having no flight track adjustments. No
former AOP model included operational profiles for landings
from closed tracks. These operations were mapped on the
adjusted model flight tracks, so it was inappropriate to
neglect them in this comparison. Such landing operations
were also considered when estimating the "Effects of
Distinguishing Logged Operations with Particular Multi-Site
Noise Correlations" (pg 43).

The Site 7 DNLs were increased by each adjustment to flight
tracks, giving a cumulative 1.3 dB level difference (.7 dB,
if landings were not considered). This was consistent with
the fact that noise exposure is greater inside a turn, even
though the aircraft was further away, and that the other
flight tracks were moved much closer to Site 7. The Site 8
DNLs decreased by 1.5 dB due to the flight tracks of two
operations moving away from (directly overhead of) the site,
and increased by 3.9 dB when the innermost VFR pattern was
moved much closer to the site. These changes altered the
shape of the overall contour in the area (see Figure 10) as
discussed on page 78.

Discrete aircraft flight track models represent many actual
flight tracks dispersed across the area. Many individual
operational noise measurements showed detailed effects of
dispersion in their comparatively high confidence intervals
at Sites 7 and 8, relative to Sites 1 and 9. The Site 7 and
8 noise data could have been used to support a multi-track
dispersion model for several individual operations. No such
effort was undertaken during this study since it could not
improve the SEL PoC at either site.

Proper flight track modeling is an important aspect of the
AOP Model for basewide noise surveys, or for predictions of
airbase noise contours for compatible land use planning
purposes. It is especially important that the flight track
dispersion be accurately modeled for the very noisy aircraft
that can dominate the total noise exposure or strongly
influence noise sensitive ground locations.
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MEASURED NOISE DATA CORRECTIONS

There are a variety of technical and logistical difficulties
often encountered during airbase noise measurement studies.
Such problems typically fall into two categories. One
category includes measured noise events which cannot be
correlated to a logged aircraft operation. The other is
that individual noise monitors fail for whatever reason, so
no noise events are recorded for known aircraft operations.

Methods Used for Two Types of Corrections

For measured noise events which cannot be correlated to
logged aircraft operations, a summary of all such events
must be segregated from the operational and measured noise
database. A method for deriving such a summary from the
current database is discussed in Appendix A (pg A-6). The
SELs which do not correlate with logged operations are
removed from their respective HNLs by acoustic energy
subtraction to arrive at an adjusted HNL which no longer
includes the effects of unknown noise source measurements.
Since each recorded HNL may include many othar logged noise
events AND the accumulated bha~kground ncise, it is

preferable to subtract the u: ‘- cumented noise evsents than to
recalculate the noise fron t'.: :ncwa events,

This method worked well “:»- . ¢ 1 measure? adiuas asenrts, with
the following exception “o encremely lrad ¢l se event can,
if the other SELs duri~ : -7« YHoux are * ., thorrouchly
dominate the associat=c¢ i, +ach *hat : 2rergy :zubiraction
is used, the adjuste. HNL will ba quite :m:.cc: s=t2 due to
roundoff error. This situation occurred (= "~ ite ¢+ L. 12
February at 9:14 a.m., when & single 126 5 d_. ev:#: wWas
recorded. No aircraft were in the vicianity ¢t t..:
appropriate time. [It is supposed that thiz acise e+ -+ was
caused by an off-~road vehicle, or perhaps =y an an’. nted
aircraft near the ailrbase.] This noisy airtifact was - .-r
included in the DNL, calc:itation since it woculd increa. G

DNL, by about 5 dB at Site 8. The acousti< energy
subtraction method created significant errors due to the
fact that the remaining noise events contributed «<.2 dB to
the measured HNL. The energy subtraction method would lower
the recorded HNL of 81.1 dB to 66.5 dB, which is stil1l too
high to be caused by the two other noise events (75.5 and
76.8 dB) recorded during the hour. Using energy addition
for these two events gives an HNL of 43.6 dB. Although this
is a reasonably accurate figure, it does not include the
contribution of noises below the 65 dB threshold.
Examination of other hourly HNLs which included two similar
noise events indicated that 47 dB was more appropriate, so
this figure was used. The effect on the DNL, due to this 3
dB level difference (at the low noise level) was negligible.
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To account for the times during which no noise data were
recorded requires that several parts of the PoC analysis be
checked for accuracy. Calculation of the adjusted DNL for
each day already accounted for the hours having no measured
HNL by using the background noise level for the appropriate
hours (Tables 6D and H). The final DNL calculation
requires that only the actual number of operations occuring
during the active site measurement hours be used. This was
easily obtained from a count of operations within the MCSS
database. The (revised) actual number of operations for
each day (N.(n)) was used to normalize each day's measured
DNL to the effective number of operations per day used in
NOISEMAP (N,), as noted in Tables 19A and C. N, was
derived during this study from a short-term average of the
number of operations per l12-hour measurement day.

Accounting for noise monitor malfunctions also required that
the NOISEMAP modeled number of aircraft operations per
operation type per day (Nﬂ be used to calculate the
measured partial DNL per operation type (DNLq ;) . This, in
effect, normalized DNLg (Equatlon 2.4, Table 7) to N.. For
those sites which had no noise monltor malfunctions, Nj had
been set equal to the database count of average number of
aircraft operations per operation type per day (N,). This
adjustment was easily implemented within the approprlate
spreadsheets used for both PoC comparison calculations.

Effects of Measured Noise Data Corrections

There were many uncorrelated noise events at both Sites 8
and 9. Although there were several undocumented noise
events at Sites 1 and 7 also, they were all at much lower
noise levels than that from the dominant logged aircraft
operations and thus had an insignificant effect on the
measured DNLs. Correcting for the total effect of the
unknown noise source events at Site 9 reduced the DNL by
.33 dB. Although this was a very small change in the
overall DNL, it raised the DNL PoC from .81 to .91, as
summarized in Table 17. Based on the timing and acoustic
levels of many of the events occurring at Site 9, it is
believed that they were caused by undocumented aircraft
holding patterns. The Site 8 correction for unknown noise
source events produced a .16 dB decrease in the DNL,, and a
slight improvement in the DNL PoC, from .514 to .550 (which
does not include the effect of removing the loud anomolous
event discussed above). The reason for this low consistency
is discussed in the following section. The uncorrelated
noise events which were segregated out of the database for
Site 9 are listed in Table 18 as an example, and the
adjustments made to the respective HNLs appear in dark print
in Tables 19B and D (compare to Tables 6F and H).

Corrections in the actual number of daily operations (N.(n))
used to normalize the DNL, and DNLg calculations were
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carried out for Sites 7 and 9.
measured noise data missing at Site 9 on the first day (11

Feb) of the study.

There were 10 hours of

Site 7 experienced several shorter

breakdowns (the printer tape often jammed) throughout the
study period (see Tables 6D and H).
altered as documented in dark print in Tables 19A and C
(compare to Tables 6C and G).

substituted for the database count N;,
as shown in Table 17.
.98 due to the adjusted figures.

DNL
to

The N (n) count was

The AOP model's N. was

which increased the
The SEL Poc increased from .80
However, the 51m11ar1y

revised N.(n) for Site 9 produced a .3 dB increase in the

DN

Lo, Whlch resulted in a DNL PoC decrease from .91 to

.74.

Both Site 7 PoCs were 51m11ar1y influenced by corrections to

operational count

Table 17.

s,

Measured Noise Data Corrections

Site 7- MCS4 AOoPp
final version
+ #ops corr.

Site 8- MCS4 AOoP
final version
+ HNL corr.

Site 9- MCS4 AOP
final version
+ HNL corr.
and #ops corr.

DNL,

DNL PoC DNL

as shown in Table 17 below.

DNL

ct

Summary of Effects on the DNL and SEL PoCs Due to

SEL PoC

60.4
60.1
60.4

59.9
59.9
59.9
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59.3
59.3
59.6

59.6
59.6
59.6




Table 18.

Date Time

11
11
12
12
12
12
12
12
13
13
13
i3
14
15
15
15
18
18
18
18
18
19
19
20
20
20
20
20
20
20
20
21
22
22
22
22
22
22
22
22
22
22
22
25
25
25
25
25
25
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Site 9 Unknown Noise Source Data
Obs. Meas.
AORT SEL Time Comment
175700 8LNE 83.9 175409 can't use
180230 4LNE 83.4 175944 can't use
103830 1R 84.9 104628 SAVD evt
0 X 92.4 112122 4 evt
0 X 89.6 123456
0 X 96.4 155341 3 evt
161205 4TNB 92.1 160635 SAVD evt
0 X 76.8 191410
93436 ATNA 92.4 93002 SAVD 2 evt
0 X 79.9 103124 2 evt
0 X 92.9 195021
0 X 98.6 195133
0 X 82.2 152945
0 X 86.9 80610
85200 4TSA 88.8 81247 LOG T err
154035 1R 80.6 154253 SAVD evt
0 X 85.8 93030
0 X 74.5 101127
0 X 72.3 101604
0 X 79.9 113723
0 X 73.8 151414
123509 1R 84.5 122823 SAVD evt
0 X 81.3 155959
0 X 86.8 92434
0 X 97.6 135126 2 evt
0 X 97.0 145048
0 X 92.5 145600
0 X 88.9 145733
160032 4R 81.1 160334 SAVD evt
163457 4R 74.1 162842 SAVD evt
171458 X 72.1 163117 SAVD evt
133159 4R 83.1 131233 SAVD evt
0 X 79.3 120728 UNK
0 X 73.5 120919 UNK
0 X 86.1 132935
0 X 87.4 141104 4 evt
0 X 92.2 1514405 3 evt
0 X 88.6 151741
0 X 83.8 152730
0 X 81.7 154249
0 X 78.1 154433
0 X 73.5 154635
0 X 93.8 195844 SAVD1->HR21
0 X 74.4 100547
0 X 71.5 101904
0 X 82.5 105212
0 X 94.9 105724
0 X 81.9 105831
0 X 80.4 110150




Table 18, continued

NOTE:

Obs. Meas.
Date Time AORT SEL Time Comment
25 115543 4R 82.7 110215 SAVD 1 evt
25 0 X 96.0 155024

25 0 X 84.9 171338

26 82650 XGSB 82.7 82530 NO

26 0 X 93.7 91441

26 0 X 80.8 93408 ©UNK

26 0 X 89.1 94239

26 0 X 81.6 101932

26 0 X 94.7 102829

26 0 X 78.6 105235 2 evt
26 0 X 81.9 110746

26 0 X 88.2 110914

26 0 X 83.6 111230

26 0 X 96.3 111307

26 0 X 89.8 111626

26 0 X 94.9 111844

26 0 X 87.4 112058

26 0 X 86.4 112340

26 0 X 100.0 112525

26 0 X 83.0 115909

26 132037 X 87.1 134529 SAVD evt
26 132037 X 87.6 134645 SAVD evt
26 0 X 99.6 134825 2 evt
26 135056 X 95.3 135311 SAVD evt
26 135056 X 86.1 135736 SAVD evt
26 0 X 87.8 140514 A/C?

26 0 X 91.9 140856 A/C?

26 141313 1R 85.6 140947 A/C?

26 0 X 80.6 192016 UNKorilGNC?
27 0 X 78.0 82701

27 0 X 79.2 82741 2 evt
27 0 X 73.1 82843

27 0 X 88.2 94623

27 0 X 74.9 94709

27 0 X 83.0 104153

27 0 X 88.0 114242 2 evt
27 0 X 94.7 115350 6 evt
27 0 X 95.7 120237 4 evt
27 0 X 93.6 121945

27 0 X 84.3 144247 2 evt
28 0 X 86.0 140414 4 evt
28 0 X 91.1 161727 4 UNK evt
28 0 X 87.1 173121

28 0 X 91.5 193837

Events commented "can't use" occurred at the end of a
period in which the noise monitor was malfunctioning.
Events commented "SAVD evt" were entered into the
database, in an uncorrelated fashion, for analysis.
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Table 19A. Revised Measured Energy Averaged DNL Computation

for Site 7
Eq. #: 1.1 1.2 1.3 1.3
Nm=117 Meas Est. DNL
Qty: Date DNL DNL,, DNL' N.(n) Adj. DNL_
2/11 53.4 35 53.3 92 1.0 54.4
2/12 53.0 35 53.0 61 2.8 55.8
2/13 55.1 35 55.0 98 0.8 55.8
2/14 55.8 35 55.8 75 1.9 57.7
2/15 51.2 35 51.1 47 4.0 55.1
2/18 55.5 35 55.5 30 5.9 61.4
2/19 58.3 35 58.3 196 -2.2 56.1
2/20 59.9 35 59.9 169 -1.6 58.3
2/21 55.6 35 55.6 57 3.1 58.7
2/22 58.0 35 58.0 115 0.1 58.0
2/25 55.0 35 55.0 60 2.9 57.9
2/26 59.9 35 59.0 123 -0.2 59.7
2/27 58.2 35 58.2 103 0.6 58.8
2/28 63.9 35 63.9 211 -2.6 61.3
2/29 54.7 35 54.6 115 0.1 54.7
Table 19B. Revised Measured HNLs at Site 8
Date: 2/11 2/12 2/13 2/14 2/15 2/18 2/19 2/20
DNL= 56.7 47.7 50.9 52.0 49.8 50.3 54.2 658.8

Hour

0800-0900 41.8 45.6 49.1 51.6 45.7 49.0 51.9 63.3
0900-1000 43.5 47.0 651.9 63.7 47.7 59.0 652.8 58.8
1000-1100 42.4 42.3 43.2 55.2 50.9 54.0 54.9 50.5
1100-1200 41.4 40.4 44.0 48.6 51.5 52.7 658.2 53.7
1200-1300 49.5 49.1 48.8 47.0 53.0 44.1 52.3 49.3
1300-1400 56.3 50.8 53.2 47.8 50.5 52.7 659.1 57.4
1400-1500 61.9 51.3 52.5 43.0 46.6 46.3 53.1 54.2
1500-1600 68.7 52.7 54.7 47.3 44.0 44.7 62.1 70.9
1600-1700 61.2 56.1 61.1 55.1 56.8 51.6 56.9 48.9
1700-1800 47.8 46.1 51.1 48.2 49.1 44.1 55.2 53.7
1800-1900 45.5 42.7 51.4 42.0 57.0 44.1 57.1 659.1
1900-2000 43.7 40.7 49.1 33.9 52.6 56.6 57.7 53.4
2000-0800 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0

NOTE: Dark numbers indicate the data which was altered as
discussed in the text.
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Table 19B, continued

Date: 2/21 2/22 2/25 2/26 2/27 2/28 2/29
DNL= 58.6 53.6 51.7 56.7 53.0 58.3 51.2
Hour

0800-0900 40.3 51.9 57.9 58.5 54.4 57.7 47.7
0900-1000 46.8 43.3 61.5 61.0 50.1 58.8 52.9
1000-1100 55.0 44.3 49.4 59.7 52.3 55.7 50.8
1100-1200 52.1 54.5 49.1 50.3 53.9 55.8 49.8
1200-1300 67.7 53.8 b54.4 62.7 52.1 57.0 47.3
1300-1400 54.2 62.1 50.2 55.9 53.6 64.3 53.7
1400-1500 49.7 46.3 51.1 59.9 59.7 65.5 44.4
1500-1600 56.1 53.7 651.7 51.3 61.7 58.0 48.5
1600-1700 66.6 50.4 51.2 59.0 55.8 64.6 54.1
1700-1800 67.1 50.5 49.4 54.7 54.9 60.7 62.1
1800-1900 49.4 62.9 49.2 51.9 52.4 61.1 47.4
1900-2000 48.1 55.9 50.8 65.1 46.1 59.8 47.3
2000-0800 35.0 35.0 35.0 35.0 35.0 35.0 35.0

Table 19C. Revised Measured Energy Averaged DNL Computation

for Site 9
Eq. #: 1.1 1.2 1.3 1.3
Nw=117 Meas Est. DNL
Qty: Date DNL DNL,, DNL' N.(n) Adj. DNL,
2/11 46.1 35 45.7 6 12.9 58.6
2/12 55.1 35 55.0 61 2.8 57.9
2/13 60.6 35 60.6 98 0.8 61.3
2/14 58.6 35 58.6 75 1.9 60.5
2/15 59.1 35 59.1 71 2.2 61.3
2/18 53.5 35 53.4 30 5.9 59.3
2/19 63.6 35 63.6 196 -2.2 61.4
2/20 61.7 35 61.7 175 -1.7 59.9
2/21 59.2 35 59.2 138 -0.7 58.5
2/22 58.9 35 58.9 115 0.1 59.0
2/25 61.8 35 61.8 94 1.0 62.8
2/26 62.8 35 62.8 152 -1.1 61.6
2/27 62.6 35 62.6 132 -0.5 62.0
2/28 62.1 35 62.1 211 -2.6 59.5
2/29 54.5 35 54.4 42 4.5 58.9
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Table 19D. Revised Measured HNLs at Site 9

Date: 2/11 2712 2/13 2714 2/15 2/18 2719 2/20
DNL= 46.1 55.1 60.6 58.58 59.1 53.5 63.6 61.7
Hour

0800-0900 35.0 56.8 63.7 €1.1 57.4 42.9 64.9 63.4
0900-1000 35.0 55.3 68.3 64.9 62.4 59.3 66.5 65.9
1000~-1100 35.0 55.7 48.1 59.6 59.7 686.2 57.9 57.7
1100-1200 35.0 46.2 61.7 61.6 62.8 52.0 67.1 48.4
1200-1300 35.0 857.6 62.0 44.9 57.9 43.8 65.1 66.1
1300-1400 35.0 60.7 61.4 61.5 61.2 62.7 66.5 69.4
1400-1500 35.0 56.8 57.4 50.6 62.2 42.1 67.5 63.5
1500-1600 35.0 58.9 66.0 59.0 44.1 43.6 68.3 67.9
1600-1700 35.0 64.6 65.8 66.9 67.7 61.5 59.0 58.2
1700-1800 35.0 54.1 59.9 63.9 62.6 38.9 65.0 63.3
1800-1900 58.0 41.3 62.6 57.9 64.4 46.2 68.4 61.0
1900-2000 42.7 45.2 63.7 36.4 53.2 53.6 70.2 65.1
2000-0800 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0

Date: 2/21 2/22 2/25 2/26 2/27 2/28 2/29
DNL= 59.2 58.9 61.8 62.8 62.6 62.1 54.5
Hour

0800-0900 41.5 52.3 66.8 62.4 68.0 67.4 35.0
0900-1000 51.3 58.9 62.7 68.0 62.6 67.1 35.0
1000-1100 49.7 57.3 56.8 67.4 67.2 69.0 35.0
1100-1200 60.4 61.6 55.6 55.0 63.4 64.9 35.0
1200-1300 65.0 62.3 68.5 54.4 64.0 65.1 35.0
1300-1400 61.4 61.4 67.1 62.4 67.1 63.1 35.0
1400-1500 63.1 58.9 66.0 67.4 65.7 62.6 35.0
1500-1600 62.5 63.7 66.7 67.3 68.0 65.3 60.6
1600-1700 65.2 54.1 64.9 65.0 66.7 63.6 62.6
1700-1800 67.1 657.1 53.3 67.8 66.3 58.4 64.0
1800-1900 60.1 60.0 658.4 67.5 59.8 60.6 51.2
1900-2000 56.9 68.7 65.9 65.5 47.1 63.4 59.1
2000-0800 35.0 35.0 35.0 35.0 35.0 35.0 35.0

Cumulative Effect of Low-Level Noises

The very low DNL PoC at Site 8 (see Table 17) is considered
to be a symptom of the cumulative effect of many low-level
noises experienced at the site. These low-level noises
include the cumulative contribution of many minor (i>18)
noise contributing operations (which may not be modeled
accurately), wind noise which could not be included in the
measured noise data correction, and any inaccuracy in the
estimate of normal background noise levels. The effect of
ambient noise is known to decr.:ase the reliability of
low-level (<55 dB) DNL predictions and their applicability
to environmental assessments (Ref. 11, pg 12).
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The cumulative measured DNL; includes the noise energy from
the top 18 measured noise contrlbutlng operations, whereas
the DNL, includes all measured noise regardless of the
source. The overall DNI% includes contributions from all
modeled noise contributing operations. If the predicted
cumulative DNL, (which includes the top 18 predicted noise
contributing operations) equals the DNL;, then the level
differences between DNL, and DNLh represent the noise
contribution from low-level noises, regardless of origin.
Table 20, below, summarizes these level differences and
their effect on the DNL PoC. It is apparent from this
comparison that the cumulative contribution of low-level
noises (including underestimation of source noises below the
top 18 predicted noise contributing operations) have an
increasing impact on the DNL PoC as the actual DNL,
decreases.

Table 20. Estimate of the Cumulative Effects of Low-level
Noises on the DNL PoC.

DNL, DNL DNL PoC

c

Site 1 78.8 °~78.3 .858
Site 9 60.4 59.9 .738
Site 7 58.1 °57.2 .731
Site 8 54.6 52.7 .550

NOTE: The SEL PoCs were forced to be greater than .97 so
that this comparison was valid. Thus the former DNL s
for Sites 1 and 8 were artificially adjusted (w1thout
AOP model revisions) by the amount of the level
difference between the final MCS4 prediction of DNL
and the measured DNL..

Table 20 shows the deterioration of the DNL PoC with
decreasing DNL. This confirmed the position stated in
Reference 11 that a low degree of confidence should be
associated with low DNL values (i.e. g 55 dB in this case),
particularly in regions (Site 8) where many different
dispersed aircraft operations are involved. The fact that
many such operations contributed nearly equally to the
overall noise level made it increasingly difficult to create
an accurate operations model for noise prediction in the
vicinity.

77




SUMMARY OF DEVELOPMENTAL RESULTS
DISCUSSION OF RESULTS

This analysis of McChord AFB ineasured noise data has
produced several findings relevant to the process of
creating an Airbase Operational Profiles Model and the
prediction and analysis of site-specific aircraft noise
levels. The quantitative assessments of effects on measured
noise data from variations in military aircraft flight
operations provided insight into several important aspects
of airbase operations modeling.

Operational Profiles Modeling

It has been shown quantitatively that the noise produced by
aircraft operations is quite sensitive to the parameters of
aircraft operational profiles (engine power setting,
altitude, and airspeed) and to the location of the flight
tracks describing those operations. 1In this study, limited
information regarding power management, airspeed, or flight
track location was available. The operational altitude data
used was taken from tower log records for many individual
flyby operations and was directly applied to several flyby
profile models. An airbase environmental planner has access
to detailed information which must be organized into a
realistic model of actual aircraft operations. Such a
modeling eifort should consider the recommendations of
earlier researchers (Ref. 16), aircraft operational data
reduction techniques (pg 4), and the effects of changes in
the airbase operations model documented in this study.

The weather parameters (temperature and relative humidity)
used to typify the airbase environment were shown to have a
significant impact on the noise level predictions. Since
atmospheric absorption effects are distance dependant, this
effect was more pronounced when the dominant noise
contributing operation was at long propagation distances
(typically those greater than 1000 ft).

Grouping different aircraft operations together was shown to
be risky, particularly if the aircraft involved had
significant differences (>4 dB) in the noise levels they
generate. Grouping of operations which follow different
flight patterns, or use significantly different departure
profiles was also shown to be a source of error. Use of
default operational profiles was valuable for modeling of
transient aircraft operations, except in the case of loud
aircraft such as the C-135A. This aircraft's departure was
a dominant noise contributing operation whose predicted
noise levels were (and are) sensitive to the operational
parameters used.
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Different operational parameters have varying degrees of
effect on the noise produced at the ground locations
considered in this study. The power management for takeoff
operations dominated the cumulative measured noise levels at
Site 1, located just beyond the end of the most frequently
used runway. Adjustments to power setting and the
associated distance to the initiation of climbout (altitude
over Site 1) accounted for an improvement in the Site 1 DNL
Probability of Consistency from .51 to .91. Power setting
(and corresponding airspeed) adjustments accounted for an
improvement in the Site 9 DNL PoC from .73 to .98. The
highly repeatable approach operations of the C-141 dominated
the overall Site 9 noise levels. The improvement in the DNL
PoCs cited here is based on the total impact of the
operational model changes (1.2 and 1.9 dB DNL at Sites 1 and
9, respectively) being subtracted from the optimized model
results. No large changes in power setting were used in
this study.

Dispersion of actual aircraft flight tracks can easily cause
significant (3 dB) measured noise level differences in
comparison to the noise propagated laterally to the side of
aircraft flying on designated flight tracks (Ref. 16, pg
127). This effect was quantitatively demonstrated from the
Sites 7 and 8 measured noise data. Level differences of up
to 7 and 13 dB were shown to be caused by (1500' and 4000')
inaccuracies in the original nominal flight track layout.
The actual dispersion relation of individual aircraft
operations in the vicinity of Sites 7 and 8 was difficult to
determine from ground-level measured noise data only.
However, the dispersion of flight tracks for similar
operations was distinguished by use of site-to-site noise
level comparisons ("Noise Intensity Methods"). The
resultant multi-track model is diagrammed in Figure 8. The
cumulative impact on noise level contours due to improved
operational track modeling is evident in Figure 10. This
figure shows the final MCS4 model's optimized predicted
contours (shown in solid lines) compared to equivalent
contours from the MCS2 model without dispersion modeling, in
the area of Sites 7 and 8. The 58 and 54 dB contours were
chosen to best illustrate contour changes due to the model
revisions.

Dispersion in flight altitude has little effect on takeoff
and landing operational noise predictions since they are
usually highly repeatable (Ref. 17, pg 140). The Perceived
Mean Altitude function was shown to be a very good tool to
characterize this parameter for use in flyby operational
profile models. Predicted SEL. increases of up to 28 dB for
specific moderately loud operafions were obtained by proper
modeling of the altitudes over Site 1. These adjustments
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Figure 10.
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Cumulative Effect of Flight Track Dispersion on

DNL Contours Near Sites 7 & 8
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produced a 1.1 dB increase in the overall Site 1 DNL,
significantly improving the consistency of the AOP model in
spite of the dominance of takeoff noises at that location.
In areas dominated by the noise produced by flyby
operations, accurate characterization of nominal flyover
altitudes would be imperative.

Three further operations modeling techniques were developed
to appropriately account for specific situations which arise
in the course of refining the operations model used:

(1) The Perceived Mean Altitude method was used as a basis
for "Deriving a Nominal Flight Profile from Aircraft
Performance Records"; (2) The start of takeoff roll noise
prediction model was disabled to account for noise
measurements at ground locations influenced by this noise
source; and (3) Takeoff and landing operational profiles
(used on closed patterns) were separated when nececsary to
account for their temporally separate logged operations.
This technique is recommended to accommodate the detailed
NOISECHECK procedures in future NOISECHECK survey analyses.

Noise Prediction and Analysis

The results of this study strongly supported the NOISLMAP
approach to modeling the acoustic generation and propagation
problems which must be treated in an airbase env.ronmental
noise assessment. The detailed NOISECHECK analysis (SEL
comparison) was also validated as a methodology to
scientifically verify individual aircraft operational model
predictions and thus the noise prediction models inherent in
those predictions.

The detailed analysis undertaken in this study quantified
the influence of several aspects of the noise prediction and
analysis tools being used. The development and use of
relatively fast database management tools allowed a thorough
quantitative analysis of the measured noise data and model
comparisons. The technique used was easily reconfigured to
allow improved interpretations of the operational and
measured noise database. The flexibility, reliability and
speed of the analysis technique can be gauged by the amount
of information that was analyzed and the level of detail
that resulted.

The analysis of measured noise data in this study included
all aircraft operations conducted over the airbase, with the
exception of unidentifiable log records. This thorough
approach was necessary since it was impossible to predict
accurately which operations were significant at all four
sites. Several large systematic inaccuracies were thus
revealed in the original operations model. However, it was
also evident from the repeated modifications of the AOP
model, and its predicted partial DNLs, that it was extremely
difficult to predict which measured noise contributing
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operations ranked in the top 18 at a given site (Appendix B
Tables). The rank order of the predicted DNL;s was never
idew.tical to the rank order of the equivalent DNL;,s. The
fact that even an optimized model of aircraft operations did
not correctly predict the list of the top 18 measured noise
contributing operations further justified the application of
a thorough analysis of measured noise data.

The NOISEMAP Take-Off Roll subroutine predicted noise levels
that were 4-9 dB higher than the measured noise data for two
high-performance, rapidly accelerating aircraft (the F-106
and F-15). This noise level difference was attributed to
the correction array applied in the Take-Off Roll subroutine
to the ground runup noise level predictions (pg 57), which
may not accurately reflect the influence of the "cone of
silence" produced at the rear of the aircraft. The
available measurements could not, however, provide any
information on the high noise levels produced to the side of
departing aircraft. The results were considered
inconclusive in their impact on general airbase noise level
predictions.

Multi-site noise correlations predicted by any aircraft
operational profile model greatly aid in conducting a
detailed SEL analysis using the NOISECHECK methodology. The
following qualitative result pertains to noise prediction
modeling and was derived using this type of analysis.

The Excess Sound Attenuation model (Ref. 15) as applied by
the new NOISEMAP Lateral Attenuation subroutine (Ref. 14)
predicted 5 dB less overall attenuation between Sites 7 and
8 than was measured for the C-141 approach path operations,
particularly the more prominent noise producing touch-and-go
operations (Table 14). The relatively narrow 95% counfidence
interval associated with the measured “SEL for this
operation supports the conclusion that lateral dispersion
was low for such approach operations. The differences in
lateral attenuation due to aircraft type (noise spectrum)
may explain part of the level difference discrepancy for the
C-141 aircraft and measurements for the F-106 southbound
takeoffs. The majority of the problem may be qualitatively
explained by the effect of the 4+2 knot downwind propagation
model (versus a variable-wind, no-wind, or upwind condition)
chosen for the atmospheric refraction aspect of the Excess
Sound Attenuation model. The quantitative impact of the
chosen atmospheric refraction model (wind condition) could
not be addressed in this study.

The DNL PoC was shown to be a sometimes deceptive descriptor
of the actual integrity of the model's noise level
predictions compared to measurements. Its value as a
stand-alone metric to evaluate an AOP model at a given site
was degraded when one or two dominant partial DNLs were
overpredicted. The DNL PoC may be very good (>.90) even if
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significant differences between modeled and actual SELs
exist for some important noise contributing operations.

This situation occurred during the development of the AOP
model, at Sites 8 and 9. At Site 8, the DNL PoC was .98 and
the SEL PoC was .76, in spite of a 7.4 dB overprediction of
the dominant (i=1) partial DNL. At Site 9, a 3.7 dB
overprediction of SEL,, was accommodated in a DNL PoC of

.91 and SEL PoC of .43 (the impact of minor noise
contributing operations was greater than modeled). These
results give evidence that the DNL PoC cannot be relied on
to quantify the overall accuracy of the AOP model. A high
DNL PoC could indicate only local consistency of the
cumulative AOP model predictions, which may then be
inconsistent in areas where poorly modeled noisy operational
flight tracks diverge.

There was one indication that some PoC calculations may need
to be reconsidered. There were significant differences
between the estimated [sample] standard deviation of
NOISEMAP predicted DNL Energy (Sigma.) and the equivalent
measured quantltles (Sigma, and Slgma ). The Sigma, of all
AOP model versions was always a factor of 2-5 tlmes lower
than either Sigma, or Sigma, based on measurements at all
sites in this study \Tables B-5A, C, E and G). If Sigma,
more closely matched either of the measured [sample]
standard deviations of DNL or °“SEL Energles (Sigma, or
Sigma.), the PoC would dramatically improve.

These differences may be attributable to the calculations
involved in determining either the predicted or measured
standard deviations. The formula used to derive the
predicted standard deviation (Sigma. ) includes a nomograph
(Flgure 5, from Ref. 17, Fig. 17) to estimate the SEL
variance for each of the top 18 noise contributing
operations. This nomograph may be underestimating the
actual variance of the respective noise contributing
operations. The difference between predicted and measured
variance will also be influenced by the fact that the
distribution of acoustic energies being characterized may
not be a normal distribution (see Ref. 2, pg 114).
Furthermore, the formulae used to derive the measured
standard deviation (Sigma,) do not normalize out some known
physical effects which tend to increase its value. These
effects include day-to-day variations in atmospheric
absorption and in the number of dominant aircraft
operations. Assessment of the impact of these effects was
not within the scope of this study.
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CONCLUSIONS

The McChord AFB noise measurement assessments have given a
broad spectrum of lessons learned in regard to many aspects
of modeling Airbase Operational Profiles. The effort has
also been a valuable alpha test case for NOISEMAP 6.0
development and has provided many insights into the kind and
quality of information required during a noise measurement
survey for verification of basewide noise predictions. 1In
particular, actual aircraft tracking and performance data
needs to be collected throughout the duration of such a
noise survey so that the AOP model may be unambiguously
derived.

During the course of this study, the value of NOISEMAP 6.0
to efficiently perform repetitive, site-specific assessments
of variations in the AOP model was proven. A capability was
developed to perform machine-based DNL and SEL PoC
comparisons using commercial database management and
spreadsheet applications software. The automated approach
was validated in comparison to hand calculations. These
tools represented a substantial improvement in the
automation of methods available to perform NOISECHECK
assessments. The application of these tools showed that
simultaneous, multi-site NOISECHECK assessments have
considerable value for verification of predicted noise
exposure level contours and for detailed scientific
evaluation of the noise prediction models used. A noise
intensity approach to the analysis of noise data from
appropriate pairs of measurement sites was adopted,
providing significant benefits for modeling of lateral
dispersion. An approach to deriving a modeled altitude
(PMA) which typifies the average acoustic energy produced by
vertically dispersed operations was developed and
successfully demonstrated (for flyby operations). An
extension of this method was proposed for deriving model
profiles tc simulate the noise exposure from numerous actual
operations including lateral dispersion and variations in
power setting.

The central discussion of this effort was concluded by
determining the measurable effects which operational
parameters had on environmental noise levels. The following
summarize the influence each operational profile parameter
had on ground level noise exposure:

Engine power setting --

The noise level produced by an aircraft is strongly affected
by relatively small changes in engine power setting. For
many pure jet aircraft, a 1 dB change in noise level is
produced for each 1% change in engine power setting. The
actual relationships are computed in the Omega 10 software,
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for each aircraft type (note Fig 1). It was important to
derive a power setting value which corresponded to the
acoustic energy average noise level on the ground, since
actual power settings vary somewhat for a given type of
operation. This adjustment produced up to 3 dB changes in
the predicted noise level. For departure operations, power
management (which includes the distance traveled until
climbout or power reductions were initiated) produced the
most significant adjustments (up to 6 dB) to the predicted
noise Jlevel.

Flight track dispersion --

The width of measured noise level contours for a specified
flight track is strongly dependent on the horizontal
dispersion of the actual aircraft flight tracks being
modeled. Simulations involving different dispersion
relationships (see pg 4 and Ref. 16, pg 135) show 2-3 dB
increases in predicted noise level at positions laterally
offset (1000 and 3000 feet respectively) from the primary
flight track. Dispersion of actual aircraft flights for
individual operation types was evident in the measured noise
data, although it was not modeled. Dispersion of similar
aircraft operations was modeled by moving the ground
location of their flight tracks. Such adjustments changed
the respective noise level predictions by up to 13 dB.

Effective altitude --

The vertical dispersion of aircraft altitudes was fairly
minimal for most types of operations. For those operations
which do exhibit large altitude dispersions (flybys and
pattern operations in particular), the noise level produced
on the ground will vary dramatically. An analytic approach
to deriving an effective altitude (Perceived Mean Altitude,
PMA) was developed. The resultant increase in predicted
noise levels (4-28 dB SEL) significantly improved the
consistency of the model near Site 1 (the only area for
which valid altitude data were recorded). About one out of
seven aircraft flew below the modeled (PMA) altitude. It is
concluded that this ratio must hold (in most cases) for the
actual flight operations to remain consistent with the
operational model.

Airspeed --

The airspeed used in an operational profile is considered to
be a (complex) dependent variable of the power setting,
altitude, weight, and drag configuration of the aircraft
being modeled. The Sound Exposure Level (SEL) produced by
an aircraft operation is clearly dependent on the airspeed
since this parameter governs the duration of individual
noise events. The predicted duration effect is accounted
for by a term equal to ten times the logarithm of the ratio
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of the reference (NOISEFILE) airspeed to the actual
airspeed.

The Probability of Consistency is the basic metric used to
indicate the degree of confidence placed on any particular
comparison of predicted versus measured noise level or
exposure. It has been shown that a very high degree of
confidence (PoC >.8) exists when accurate aircraft
operational models are used where the cumulative noise level
is moderate to high (DNL >65 dB). In those instances where
many different, highly variable aircraft operations generate
a low cumulative noise level (DNL <60 dB), the degree of
confidence will be somewhat lower (PoC <.75).
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RECOMMENDATIONS

This study revealed a variety of technical issues which
could not be resolved, within the scope of the effort, using
the current techniques. The following recommendations are
made to fill technical needs or to promote further research:

Airbase Operational Profiles Modeling --

The results of this effort's NOISECHECK analyses documented
the importance of an accurate aircraft operational model in
predicting airbase environmental noise. The derivation of
the Perceived Mean Altitude (a valid method for determining
an operational model parameter from actual operational log
records) gives airbase environmental officials a new tool to
use in creating accurate aircraft profile models. The
method was expanded for the broader purpose of "Deriving a
Nominal Flight Profile from Aircraft Performance Records'.
It is recommended that concerned airbase environmental
officers understand the impact which modeled operational
parameters have on noise predictions and that they apply the
Nominal Flight Profile methodology in noise sensitive
situations.

The Nominal Flight Profile method for determining an
appropriate model of flight track dispersion may be
difficult to apply in some situations. It is recognized
that the actual dispersion of aircraft flight tracks will be
fairly evident to an operations planner based on spending a
day (or more) observing the approach-control radar at the
airbase being modeled. Under these circumstances, it is
recommended that a multi-track dispersion model of the
dominant noise contributing operations be developed from
such visual information (for takeoffs in particular and for
landings or pattern operations).

Developing an airbase operations model often requires that
numerous transient (infrequent) aircraft operations be
appropriately included. Often, the performance information
needed to create profile models for such operations is
unknown to the operations planner. The results of this
study indicated that grouping such operations together is
complicated and risky. It is recommended that the BASEOPS
default profiles for civil or transient military aircraft be
used, except in cases where the operation is a dominant
noise contributor.

The aircraft operations modeling methodology must be altered
slightly during NOISECHECK measurement studies for direct
comparison of predicted to measured SELs. It is important
that the multi-site noise predictions of all operational
profiles be consistent with the results of procedures
required by the NOISECHECK measured SEL analysis. Therefore
it is recommended that takeoff+landing type profiles used in
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BASEOPS to model such portions of closed pattern operations
be split into two semi~circuit profiles. The use of two
profiles permits a direct correlation between the operations
model and the log of such temporally separate noise
producing events. This alteration will distinguish separate
aircraft movements in the SEL comparison but will not (if
properly applied) influence the overall predicted noise
level contours.

NOISEFILE Additions --

The Omega software application of a 5 dB limitation on
extrapolation of noise level predictions from the NOISEFILE
reference conditions created some difficulty in modeling the
C-135A approach operations over Site 9. The extrapolation
limitation and 3° glide slope contraint left an unresolved
4.3 dB error in the model prediction. It is recommended
that this, and other, "downwind approach" operations be
studied, and that measurements be made and the noise level
versus distance function (and spectrum) be added to
NOISEFILE.

NOISECHECK Survey Planning --

A NOISECHECK noise measurement survey can be conducted in a
two to four week period if the actual operations occurring
during the measurement period are similar to that specified
in the BASEOPS model used in predicting the long term
average noise contours. Significantly different numbers of
dominant noise contributing operations, or weather
conditions which seriously influence noise propagation and
aircraft performance will introduce larger normalization
adjustments which can only decrease the reliability of the
results. It is recommended that the operating modes of the
airbase be considered in planning a fixed duration
NOISECHECK survey, so that the dominant noise producing
operations are accurately measured. The Society of
Automotive Engineers (SAE) Aircraft Noise Measurement
Subcommitte is currently preparing a detailed recommendation
for similar airport noise measurement surveys.

Considerable value was derived during this study from
site-to-site noise comparisons. The use of simultaneous
multi-site noise survey techniques, and in particular, the
two-site noise intensity method for source dispersion
characterization is recommended for use in future NOISECHECK
surveys. It is further recommended that a third lateral
monitoring position be added to improve the measurement of
unsymmetric lateral dispersion about a flight track, for
operations influencing a noise sensitive location.

The NOISECHECK survey protocol includes accurate logging of

all operations, including flybys and touch-and-gos,
occurring day or night throughout the measurement period.
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This enables a complete analysis of predicted versus
measured noise events. The analysis of measured noise data
during this study further indicated that the predicted top
18 noise contributing operations are unlikely to include all
of the measured top 18 noise contributing operations. It is
therefore recommended that the NOISECHECK analysis of
individual measured noise events not be explicitly limited
to those operations in the predicted top 18 noise
contributor's list.

The value of the operational and measured noise database for
scientific analysis would significantly improve if complete
records of all operational parameters were kept. It is
recommended that meaningful statistics be recorded for
analysis of the effects of engine power setting variations
and horizontal or vertical dispersion of aircraft flight
tracks on noise level measurements.

NOISECHECK Analysis Execution --

A computer based, machine readable log of all aircraft
operations greatly simplifies the process of analyzing the
operational database. It is recommended that a menu-driven
capability for recording such information be developed and
applied to the existing operational database structure. A
simple Enable-based input form would be sufficient to
provide operational personnel with a familiar format for
such record-keeping, and also allow sorting of the records
for operational log analysis.

It is recommended that the correlation of measured noise
data to the operational log, using the temporal correlation
method (pg 39) be automated. This capability will enable a
far less time-~consuming and more complete analysis of
individual operational measured noise levels.

The recommended Airbase Operational Profiles Modeling
technique of splitting takeoff+landing operational profiles
into two distinct profiles should be undertaken during
comparison of the operations model to the NOISECHECK
operational noise measurements.

It is also recommended that the NOISEMAP estimated variance
nomogram be re-examined based on currently available data.

A moderate increase in the estimate would significantly
improve the PoC resulting from every comparison in this
study. An effort to verify the variance estimate may
involve further study of the database used in this study, as
discussed below.

BASEOPS Developments --

A computerized method for deriving aircraft flight tracks
and distribution models for primary tracks from radar
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tracking records is desirable and commercially available.

It is recommended that this capability be introduced and
that the complete methodology for deriving Nominal Flight
Profiles be automated. Automation of these techniques would
significantly reduce the effort required in developing
viable operational profile models and dramatically increase
the defensibility of predicted noise contours. It also
opens the possibility of a rigorous validation of the total
operations plus noise prediction modeling methodologies.

It is recommended that the methods used to determine the
typifying weather at an airbase be included directly within
BASEOPS, by addition of an appropriate menu requiring local
Climate Summary data. It is also recommended that the
details of the current method be studied further for
possible technical improvement.

NOISEMAP Model Development --

The Take-Off Roll noise model used by NOISEMAP created large
overpredictions of noise levels in a sector to the rear of
departing high performance aircraft during this study. The
atmospheric refraction (downwind propagation) model
incorporated in the Excess Sound Attenuation model may also
have produced noise level discrepancies. It is recommended
that both of these models be studied for possible
improvements, by analysis of a larger, more comprehensive,
database than was available in this study. The development
of an improved Take~Off Roll model will require that an
extensive amount of measured noise data be acquired. The
application of a NOISECHECK type approach makes the measured
noise data collection problem much more tractible, by
allow.ng analysis of "target of opportunity" noise
measurements. However, the fact that the spectra of noise
events is not currently available from NOISECHECK
measurement instruments means these instruments could not be
used to derive improved noise prediction models consistent
with existing model derivation methods.

The American National Standards Institute "Method for the
Calculation of the Absorption of Sound by the Atmosphere"
(Ref. 10) will soon be revised. It is anticipated that the
revised standard may gain international acceptance and that
a method for determining 1/3 octave band absorption
coefficients will be devised. Such a method would be
comparable to the Society of Automotive Engineers Aerospace
Recommended Practice 866A (Ref. 9), currently in use, and
may also be adopted by that organization. It is recommended
that an effort be initiated to replace the existing SAE
model with a revised ANSI standard, for the purposes of Air
Force aircraft noise data reduction and prediction models.
Such an effort will require evaluation of the impact of the
change and a subsequent complete reanalyses of the existing
NOISEFILE measured database.
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Further Study of the McChord Measured Noise Data --

A study of the effects which influence Sigma,A should be
undertaken by including them in the calculation of the
Measured Energy Averaged DNL (DNL ). The atmospheric
attenuation coefficient varies from day to day and has a
variable (although small at some locations) effect on each
day's measured DNL. It is recommended that an additional
step be studied, which would normalize each day's DNL to a
level which would occur if the day's weather were the same
as the weather typifying the measurement period. This step
could be based on the existing assumption that the 1 kHz 1/3
octave band absorption coefficient approximates the effect
of atmospheric absorption on the partial DNL (Ref. 5).

It is also known that the number of daily dominant noise
contributing operations, rather than the number of all daily
aircraft operatlons (N;(n)), tends to correlate more closely
with variations in each day's DNL at a specific site. This
will be evident when a large number of relatively quiet
operations occur on a given day, inflating that day's N.(n).
It is recommended that the calculation of DNL, (the
normalization of each day's DNL to the "average busy day"
number of operations, N,,) be studied for possible revision
to account for the dominant operational totals.

These last two recommendations would likely have only a
small effect on the resultant DNIL,. However, they may
significantly reduce the Sigma, calculated for the
measurement period (1mprov1ng the DNL PoC) by reducing the
sources of variation in DNL, .
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APPENDIX A: DATA MANAGEMENT

To accomplish the repeated comparisons of models to the
McChord database, several data management tools were
developed. It is beneficial to have both an efficient and
flexible means of determining the "SELs based on the
operational and field measured data, since detailed
correlations within the database might be changed and the
kinds of aircraft and operations grouped together can be
easily modified. The process of calculating a PoC for each
site and AOP Model can be greatly simplified by automating
the access to *.SPO data and use of a spreadsheet to do the
calculations. Use of BASEOPS to generate profiles provides
a significant benefit by its simplicity of input and can add
flexibility and speed by use of its Subset Edit Menu (Ref.
4). Use of the NOISEMAP Master Control Module Run Options
Menu makes it possible to greatly speed up the predictive
analysis time by calculating only the Specific Point Outputs
(Ref. 1).

The following sections present a detailed discussion of the
tools developed during this study to process the Operational
and Measured Noise Database obtained at McChord AFB. Most
of the steps taken incorporate the standard NOISECHECK
methodology (Refs. 2 and 3). The roadmap diagram which was
provided by Figure 4 is detailed out in Figure A-1 to show
the "wiring" of the complete NOISECHECK process as
implemented here. The wiring diagram includes all the
information and analyses discussed in this Appendix and
details of other process steps which were completed without
the aid of a computer.

The McChord Operational and Measured Noise Databases have
been converted from their original hard-copy records into
the comprehensive McChord Sensitivity Study database file
(MCSS.DBF, Enable format, see Appendix D). The database
file structure is defined to maintain the archival records
as well as facilitate the Energy Averaging process. The
Enable database definition allows formulae to be
incorporated directly into field definitions. All of the
analytical steps which are not intrinsic to the database
definition are included in the Probability of Consistency
Analysis program. The Probability of Consistency Analysis
program is embodied by a batch file (POCA.BAT) which
executes several preliminary steps and then initiates an
Enable master control macro ($(9).MCM). The ${9).MCM macro
contains the optional macro steps required to: (1) Convert
the original log data fields to useable AORT codes (AC.MAC,
RWT.MAC, and OP_4.MAC); (2) Compute “SELs and copy data to
PoC calculation spreadsheets (TOT.MAC including
AVSEL#.RPTs); and (3) Import NOISEMAP *.SPO predictions to
calculate the PoC (RFMTSPO.EXE and SPO.MAC, with $(7).SSM).
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The Energy Averaging Analysis of the
Operational and Measured Noise Database

The AORT codification process used in the °“SEL analysis
preserves the archival McChord measurement study records by
defining auxiliary data fields. This process is carried out
in several steps using three macros (AC.MAC, RWT.MAC and
OP_4.MAC) initiated by the ${9}.MCM macro. First, an
aircraft group name (1,2,.. here) is assigned to groups of
one or more aircraft to be treated alike. A macro procedure
(AC.MAC) is used to assign the aircraft group name to each
record in the log file which pertains to any operation of
any aircraft in that group. All the original two-letter
operation records (TO,FB,TG..) of any aircraft are assigned
a one-letter abbreviation, by use of the "O" database field.
The logged flight track names originally created by
MAN-Acoustics & Noise Inc. (i.e. WF,EF and EN) are
simplified to a standard track identifier notation with the
letters A-H, as documented in the original NOISEMAP 4 input.
This is managed by use of the RWT.MAC macro, which also
abbreviates the runways used (34 and 16) with an "N" or "s"
respectively. The conversion of logged runway and track to
the two-letter runway-track code is dependant on the
aircraft type for operations on the inner closed patterns.

The AORT code is then created by concatinating the three
fields used above into the "AORT" field containing a four
character code. Thus an F-106 doing a touch-and-go
northbound on runway 34 to the innermost VFR closed flight
track has a "2GND" operational code (and profile name). All
codes used in this study are summarized in Table 4, and
flight tracks marked with a one-letter identifier on the
McChord map, Figures 6 and 8. The four character
operational code length was imposed to meet the limiting
length of BASEOPS profile names. If several different
operations are to be grouped together, a macro procedure
(OP_#.MAC) is used to alter the appropriate AORT codes so
they are alike. The grouping which is documented (via
OP_4.MAC, pg A-17) is that used in the final version of the
database analysis.

These macro steps are important preliminaries to the actual
computation of “SEL, since they allow the proper sorting of
database records. They must be carried out once prior to
any further analysis; some steps may be repeated if the
relevant logged data or aircraft operational grouping is
changed. It is possible to choose which steps are executed
by "commenting out" the unnecessary macro initiation steps
within the ${(9).MCM macro. The macro code listings are
provided in the last section of this appendix (pg A-9).

The actual Energy Averaging process is carried out in three

steps. The first step is accomplished by defining three
fields per site to accomplish calculations on individual
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measured noise event data. A correction to the SEL for
paired operations is facilitated by the database definition
of the S#SELC fields, where # represents the site number.
The S#SELC field definitions check the COMMENT# fields for
the words "PAIR", "PAIR+1" or "PAIR+2", and use the values
in the S#SEL fields with the appropriate amount (3, 4.8 or 6
dB, respectively) subtracted automatically. Two more fields
(S#SELX and S#SELX2) are defined to calculate the event's
noise Energy and Energy Squared. The energy calculation may
be suppressed by the user for individual sites and records,
by use of the logical fields "Y#".

The option to suppress an event is useful if the user doubts
the reliability of the 'operations log-to-measured noise
data' correlation. Any operational records which appear to
produce unreasonably high noise levels, relative to the
(estimated) average for the type of operation, are thereby
"commented out" so that the average of the remaining similar
events will be calculated. The Energy Averaging process
then gives a true average which is usable for further
event-by-event screening. 1In practice, this option was
exercised frequently during data entry and screening (Phase
I), whenever there was doubt about which of two aircraft
operating in the vicinity of the site generated a particular
measured noise.

The second step requires another field to be defined to
facilitate counting of usable events. It is named N#, and
is defined to be 1 if Y# is "TRUE"™ (T or Y) AND (for the
McChord database only!) the time of the event falls in the
0800-2000 hrs measurement period. N# is otherwise 0. 1In
the general case, N# would be 10 for a nighttime event. The
MCSS database is sorted (via TOT.MAC) according to the AORT
code, such that all operational data of a given type are
grcocuped together for the summation process. Four ENABLE
Procedural Language report forms (AVSEL#.RPT) are called
from TOT.MAC to total the pertinent fields (N#, S#SELX,
S#SELX2). The resulting reports (SEL_OP#.SSF) are converted
to ASCII and combined with the boilerplate PoC calculation
spreadsheets (POCS#.SSF).

In the third and final step, TOT.MAC sorts the Measured
Averaged Total Energy data in descending order. This
sorting operation will rank the operational groups in the
order of their partial DNLs' contribution to the total
measured DNL at a site. Equations are copied to compute the
Energy Averaged SEL per Operation (SEL,) and the Measured
[(Sample] Standard Deviations of Energy per Operation

(Sigma, ;) for each operational group. The resulting
spreadsheets are automatically saved with a new name,
POCS#_.SSF.




The Retrieval of Specific Point Output Data and
Computation of the Probability of Consistency

NOISEMAP produces the Specific Point Output (*.SPO) file as
its means of documenting the SEL and DNL predictions for
individual aircraft operation profiles and all sites
(Specific Points) included in the BASEOPS input. This file
also contains the Slant Distance and Elevation Angle
information needed to compute Sigma_.. It is, however,
written in an ASCII format designed to be read by a man and
is incompatible with the (comma-separated) columnar data
format used in spreadsheets. The BASEOPS Profile Summary
(*.BPS) file contains profile names which are vital to
identifying the aircraft operation. The key to associating
a profile name to its corresponding *.SPO SEL prediction is
the mission number, a number assigned by BASEOPS to each
profile as it is input.

The retrieval of *.SPO information is accomplished by the
POCA.BAT batch file which first copies the *.SPO and *.BPS
files into the active subdirectory (\ENABLE\MCC for the
McChord study) and executes a short BASIC program
(RFMTSPO.EXE). Since NOISEMAP generates subdirectory names
at random, the user must know the correct subdirectory name
to find *.SPO and *.BPS and alter POCA.BAT accordingly prior
to using it. The RFMTSPO program was designed to rewrite
the necessary data from the *.SPO and *.BPS files to an
ASCII file (SPSUMM.SSF) which is compatible with ENABLE
spreadsheets. It accesses profile names from the *.BPS file
and links them to their respective predicted operational
data. POCA.BAT then initiates ENABLE and its master control
macro, ${9}).MCM. It includes a macro step (SPO.MAC) used to
combine the predicted data from SPSUMM.SSF with the PoC
spreadsheets containing measured data (POCS#_.SSF). The
SPO.MAC macro then saves the updated spreadsheets to new
spreadsheet files named POCS#_?.SSF. The "?" is specified
within SPO.MAC to indicate the AOP model number being
assessed. Very often during this study, SPO.MAC was the
only step taken by the ${9).MCM macro.

If the AORT classification scheme is used for profile names,
the task of correlating the predicted vs measured data by
operational group is fairly simple, but still must be done
by hand. The correlated data is then copied into the PoC
calculation portion of the spreadsheet by initiating a macro
using the Alt/F9, 7 keystroke commands. The ${7)}.SSM macro
moves the necessary correlated AORT codes and noise data
into columnar ranges used by the spreadsheet's formulae
which calculate the PoC. The summary tables given in
Appendix B are then printed (in the spreadsheet format) and
the user is prompted to save the result in a new file.




Supplementary Calculations

Two calculations are carried out only once for the purposes
of this effort, the DNL adjustment and the Typifying Weather
derivation. Nonetheless, it is advantageous to conduct them
with the aid of spreadsheets.

The Measured Energy Averaged DNL (DNL ) is calculated by
sequential DNL adjustments applied in columnar ranges in the
boilerplate PoC spreadsheets. Each day's measured DNL is
calculated, for the McChord study, by tabulating all the
hourly noise levels (HNLs) for a given site # in columns of
a section of the boilerplate PoC calculation spreadsheet,
POCS#.SSF, for each weekday during the 11-29 February 1980
measurement period. Due to limitations placed on the
McChord AFB measurement period, all HNLs before 0800 or
after 2000 hours are set to 50 dB at Site 1 and 35 dB
elsewhere. Sites 7 and 9 HNLs were also set to 35 dB during
periods in which no measured noise data were collected. The
noise energy for each hour is calculated in an adjacent
column. The 24 hourly noise energies are then averaged to
give a daily average noise energy, from which the DNL is
computed.

The resultant DNL for each day is then copied into a column
in the "DNL Adjustments" section of the spreadsheet. The
DNL adjustments (pg 20) are carried out in successive
columns which contain either the tabulated adjustment data
(background noise levels, effective number of operations per
day) or the formulae to compute the adjustment. The energy
of each day's adajusted DNL is computed in a final column and
used to compute both DNL, and Sigma,. The result of this
analysis appears in the PoC calculation section of the
spreadsheet, where it is compared to the prediction of any
AOP model applicable to the site.

The calculation used to determine the weather typifying the
measurement period is carried out in a separate spreadsheet
since its results are only used in the BASEOPS General
Airfield Data Menu input. The hourly archival weather data
are tabulated in two columns (Temperature, Dew Point) for
each day during the 11-29 February measurement period.
Tetens' formula (Ref. 7), is applied to the Temperature and
Dew Point data in a third adjacent column to arrive at
Relative Humidity. Again, only those weather measurements
during the 0800-2000 hours measurement period are included.
An average Temperature and Relative Humidity is computed for
each day and tabulated in separate columns. Using the
methodology contained in reference 5, one determines the air
absorption coefficient by interpolating by hand from the
chart given in Figure A-2. This figure gives the air
absorption coefficient as a function of Temperature and
Relative Humidity for the 1000 Hz 1/3 octave band. The air
absorption coefficients are then ranked in ascending order.




Since there are now 15 days used in the determination
instead of 12 months, the seventh lowest air absorption
coefficient was used.
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The calculation of effective (Perceived Mean Altitude)
altitude requires a summary of the relevant altitude data.
An ASCII altitude summary is derived from the MCSS database
and contains only the appropriate altitude data. This is a
simple task using the Enable Find command. This process was
conducted so rarely that no further automation was used.

The Perceived Mean Altitude calculation is carried out with
the aid of a spreadsheet (PMA.SSF) as discussed on page 50.
The respective ASCII altitude data files are imported
directly into the spreadsheet. The PMA.SSF includes only

one equation: - >
PMA, = 1| — Z( : )
¢ n; k=1 Alrk,

The Enable Find command has another valuable use when
determining N.(n), the effective number of operations per
day, or (see pg 70) the actual number of operations
occurring during the operational time frame of
malfunctioning noise monitors. The Find command creates a
Select Set which can be narrowed down further by applying
successive Find commands. The process was carried out by
first selecting the daytime operational records (documented
in Appendix D). It is then possible to select all
operational records which fall in a limited time frame on a
given day. The effective number of operations per day was
changed using this approach, for 11 Feb at Site 9 and for
several days at Site 7.

The measured noise events having no correlated operational
records were also sorted out in this way. This was done by
selecting records which have "N" in the Y# field and have
S#_SEL>0, for each Site # of interest (Sites 8 and 9). The
resulting Select Set's site measured noise data and recorded
times were printed out.




Program Source Listings

Each of the batch files, programs, macros and report forms
used in this study are documented below, with comments
included.

REM POCA.BAT- Probability of Consistency Assessment Program
REM The batch program which drives all the others in turn.
@echo off

REM These next 6 steps are necessary if SPO.MAC is run via
REM ${(9}.MCM. First two steps delete files which will be
REM created during the process. Note that pocs?_4.ssf

REM reflects the last model assessment, and can be changed.
del c:\enable\wrl\mcc\spsumm.ssf

del c:\enable\wrl\mcc\pocs?_ 4.ssf

REM Next copy the NOISEMAP output to filenames used by

REM RFMTSPO.EXE. The mcs#???? subdirectories and filenames
REM are assigned by NOISEMAP for each model version and must
REM be changed before POCA.BAT is run.

copy d:\nmap\mcs4-996\mcs4-996.spo c:\enable\wrl\mcc\mcc.spo
copy d:\nmap\mcs4-996\mcs42417.bps c:\enable\wrl\mcc\mcc.bps
REM Executes RFMTSPO, from the same directory as data files.
cd enable\wrl\mcc

RFMTSPO. EXE

REM Initiates the Enable ${9).MCM Master Control Macro
cd\enable

enable (,,,,c:\enable\wrl\mcc), €9




RFMTSPO.BAS -

Program to Reformat Specific Point Data in File MCC.SPO

and Use the Mission Number to Pull Off the Profile ID
From File MCC.BPS.

The program is written in Microsoft QuickBASIC and appears
in a form suitable for printing. Many of the actual lines
of code extend beyond the right margin. These lines are
printed here with a "_" character at the end of the line,
indicating that the code is continued on the next line.
The "_" character must be removed and the code restored to
its original length before compiling.

This program opens files MCC.BPS and MCC.SPO and then
reads from file MCC.BPS the Profile ID and flight track
ID for each power sequence number. The number of flight
profiles is read from the fourth record in MCC.BPS. It
is assumed that the largest power sequence number will
be less than or equal to the number of flight profiles.
The MISSION number in the MCC.SPO file must correspond
to the power sequence number in the MCC.BPS file. NEXT
selected flight operations data are read from file
MCC.SPO and reformatted into a spreadsheet compatible
format. The MISSION number in file MCC.SPO is used to
identify the Profile ID in MCC.BPS. The program also
checks the flight track ID from both files to be sure
that they match; if they don't match a message is
printed but the data are still reformatted.

This program assumes that the file MCC.SPO contains the
"/* CASE NAME */" header and the case name record. It
only reads flight data and assumes that there will be
three sets of data blocks (aircraft, mission, etc.) per
site. There can be less than six colunms per data block
but there must be three blocks or the data will be
incorrect. The format of the data blocks must be the
same as the standard NOISEMAP *.SPO file. Any format
changes will require program modifications.

The program opens and reads from files MCC.BPS and
MCC.SPO and writes the reformatted data to file
SPSUMM.SSF.

To run the program enter the EXE filename (RFMTSPO)
followed by a RETURN, or use the equivalent batch file
commands. The MCC.SPO and MCC.BPS files must be in the
current directory.

CONST FALSE = 0, TRUE = NOT FALSE, NULL = "V

DIM np(9), Profile$(300), track.id$(300), MISSION(20)
DIM eday(20), enight(20), effsel(20), dnl(20)

DIM flight.trk$(20), slant.dist(20), elev.angle(20)
summ$ = "SUMMARY OF AIRCRAFT FLIGHT"

COLOR 14, 4: CLS
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LOCATE 2, 2: PRINT STRINGS (74, "“%")
LOCATE 4, 3: PRINT "Program to Reformat Specific Point_
Data in the MCC.SPO File and Use the"
LOCATE 5, 6: PRINT "Mission Number to Pull Off the_
Profile ID From the MCC.BPS File."
LOCATE 7, 2: PRINT STRINGS (74, "“*%)
100 LOCATE 11, 5: PRINT SPC(60);
LOCATE 13, 5: PRINT SPC(60);
filebps$ = "MCC.BPS": filespo$ = "MCC.SPO"
LOCATE 11, 5: PRINT "Filenames are: "; filebps$;_
" and "; filespo$
LOCATE 13, 5
ON ERROR GOTO 1900
OPEN filebps$ FOR INPUT AS 1
ON ERROR GOTO O
FOR i =1 TO 3
LINE INPUT #1, a$
NEXT i
FOR i = 1 TO 9: INPUT #1, np(i): NEXT i
IF np(6) < 1 THEN PRINT "No profile data in .BPS file;_
Terminate Job.": GOTO 2000
prof.hdr% = FALSE
WHILE NOT prof.hdr$%
LINE INPUT #1, a$
IF a$ = "/* FLIGHT PROFILE SECTION */" THEN_
prof.hdr%¥ = TRUE
WEND
FOR 1 = 1 TO np(6)
Profile$ (i) = NULL
track.id$ (i) = NULL
NEXT i
num.profile% = 0
WHILE num.profile% < np(6)
num.profile% = num.profile% + 1
INPUT #1, b$
INPUT #1, a$: j1 = INSTR(a$, "POWER"): j2 = LEN(a$)
ii = VAL(MIDS$(a$, j1 + 5, j2 - j1 - 6))
IF ii > np(6) THEN

PRINT " Profile sequence error; sequence # ";_
ii; " is > number of profiles."
ELSE
j1 = INSTR(LEFTS$(b$, 5), " ")
Profile$(ii) = RTRIMS (LEFTS$ (b$, j1 - 1))
j1 = INSTR(LEFTS(a$, 5), * ")
track.id$(ii) = RTRIMS (LEFTS$(a$, j1 - 1))
END IF

nc = VAL(RIGHTS (a$, 2))
IF nc > 0 THEN
FOR i = 1 TO nc
LINE INPUT #1, a$
NEXT i
END IF
WEND
CLOSE 1
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ON ERROR GOTO 1900
OPEN filespo$ FOR INPUT AS 2
filessf$ = "SPSUMM.SSF"
OPEN filessf$ FOR OUTPUT AS 3
ON ERROR GOTO O
spo.hdr% = FALSE
WHILE NOT spo.hdr%
LINE INPUT #2, a$
IF a$ = "/* CASE NAME */" THEN spo.hdr% = TRUE
WEND
LINE INPUT #2, title$: PRINT #3, TAB(5):; title$
150 sum.hdr% = FALSE: im = 0
WHILE NOT sum.hdr%¥ AND NOT EOF(2)
LINE INPUT #2, a$
IF LEN(a$) > 26 THEN
IF INSTR(a$, summ$) > O THEN
sum.hdr% = TRUE: jl1 = INSTR(65, a$, "ST")
IF j1 > 0 THEN
st$ = MID$(a$, jl, LEN(a$) - j1 + 1)
ELSE
st$ = NULL
END IF
END IF
END IF
WEND
IF EOF(2) THEN
CLOSE 2: CLOSE 3
PRINT " End of reformat job. Data written to_
file: "; filessf$
END
END IF
PRINT #3, st$
PRINT 43, ","; TAB(10); "Profile ID, EFF SEL, PTL DNL, _
Day OPS, Night OPS, DIST, E. ANGLE"
FOR i.set = 1 TO 3
200 LINE INPUT #2, a$
IF INSTR(a$, "MISSION") > 0 THEN ms$ = a$ ELSE GOTO 200
210 LINE INPUT #2, a$
IF INSTR(a$, "FLIGHT TRK") > 0 THEN ft$
213 LINE INPUT #2, a$
IF INSTR(a$, "SLANT DIST") > O THEN sd$
216 LINE INPUT #2, a$
IF INSTR(a$, "ELEV ANGLE") > O THEN ea$
220 LINE INPUT #2, a$
IF INSTR(a$, "EVENTS DAY") > 0 THEN ed$ = a$ ELSE GOTO 220
LINE INPUT #2, en$: LINE INPUT #2, es$: LINE INPUT #2, dn$
i.sel.ct = 7
FOR i = 14 TO LEN(ms$) STEP 11
im = im + 1: i.sel.ct = i.sel.ct + 10
MISSION(im) = VAL(LTRIMS (MID$(ms$, i, 11)))
flight.trk$(im) = RTRIMS (LTRIMS (MIDS(ft$, i, 11)))
slant.dist(im) = VAL(LTRIMS$(MIDS(sd$, i, 8)))
elev.angle(im) = VAL(LTRIMS$ (MIDS(ea$, i, 7)))
eday(im) = VAL(LTRIMS (MID$(ed$, i, 11)))

a$ ELSE GOTO 210

a$ ELSE GOTO 213

a$ ELSE GOTO 216
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enight (im) VAL (LTRIMS (MID$ (en$, i, 11)))
effsel (im) = VAL(LTRIMS$ (MIDS$(es$, i.sel.ct, 7)))
dnl (im) = VAL(LTRIM$(MID$(dn$, i + 2, 8)))
NEXT i
NEXT i.set
250 LINE INPUT #2, a$
IF INSTR(a$, "FLIGHT DNL") > O THEN
fdnl$ = a$
ELSE
GOTO 250
END IF
260 LINE INPUT #2, a$
IF INSTR(a$, "TOTAL DNL") > O THEN
tdnl$ = a$
ELSE
GOTO 260
END IF
j1 = INSTR(fdnl$, "DNL") + 3
j2 = INSTR(tdnl$, "DNL") + 3
flight.dnl = VAL(LTRIMS (MIDS$(£fdnl$, j1, 11)))
total.dnl = VAL(LTRIMS (MIDS(tdnl$, j2, 11)))
FOR i = 1 TO im
j1 = MISSION(i)
IF flight.trk$(i) <> track.id$(jl) THEN

PRINT " ®
PRINT " Track ID's don't agree in .SPO and_
.BPS files for Mission #"; j1
PRINT " Data are written to output file but_
must be checked!"
END IF
PRINT #3, ","; TAB(10);
PRINT #3, USING " \ \ "; Profile$(jl):

PRINT #3, USING ", ###.4##, #4484 "s_
effsel(i); dnl(i);
PRINT #3, USING ", ##.###, #H #8475 _
eday(i); enight(i);
PRINT #3, USING " ###44"; slant.dist(i):
PRINT #3, USING ", ###.44"; elev.angle(i)
NEXT i
PRINT #3, "FLIGHT DNL"; ", , ,"; TAB(30):
PRINT #3, USING " ###4.44"; flight.dnl
PRINT #3, "TOTAL DNL"; ", , ,":; TAB(30):
PRINT #3, USING " ##%.#4"; total.dnl

GOTO 150
1900 PRINT " File MCC.BPS or MCC.SPO were not found in_
the current directory."
PRINT " The job has been terminated."
2000 END
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The following macros appear in order in this section.
To implement these macros one must first create them
using the Enable MCM, MACROS, CREATE commands. The
* MAC suffix has been added for clarity.

${9).MCM - Controls the use of all other macros, and
must be modified according to the intended purpose.
Here it simply imports SPO data for analysis.

The first two lines start-up Enable using the "COLOR"
profile. The default profile could also be used.

r
.
’
.
’
.
[
.
’
’
-
’
.
’
’
.
r

{3X})"~
COLOR"~

.
14
.
’
’
-
’
.
’
L]
’
.
’
.
’
.
’
-
r
.
’
«
’
-
’
.
’
.
14
14

;UDI{Do Macro)
sAC.MAC™

; Commented out
;UDI{Do Macro}
;RWT.MAC"™
; Commented out
;UDI{Do Macro)
;OP_4.MAC”
Commented out
UDI{Do Macro)
; TOT.MAC™

14
.
!
.
’
r

;7 Commented out

USR{Do Macro}
SPO.MAC™
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AC.MAC - Generates one-number aircraft codes for all
aircraft names in the MCSS database. Because it uses the
Field Replace command, it requires some time to execute.
It must be executed once, each time the aircraft grouping
is changed. The "U" code applies to any unrecognizable
names in the "AIR C" field. Noise events with no
corresponding Log event are coded "X".

rmcss{3X)"”

AC”

"U"{3X}~

ATIR_C="{4X} "({2X}~

nxn(3x} =

AIR C="C141"(2X}"

lllll{3x)'

AIR_C="F106" OR AIR_C="F101" OR AIR_C="F4(2X} " OR AIR_C
="A6(2X} " OR AIR C="A4(2X)} "(2X}~

n2n{3x}"

{&F3}

AIR_C="T33 " OR AIR_C="T37 " OR AIR _C="T39 "({2X}~

n3n{3x}~

{&F3)

AIR_C="C130"(2X}~

ll4ll{3X} ~

AIR _C="F15 " OR AIR_C="F14 "(2X}~

llsll{3X} ~

{(&F3)

AIR_C="C135"{2X}"~

"6"{3X} -

AIR C="C9(2X)} " OR AIR_C="S3{2X)} " OR AIR_C="C5({2X) "{(2X}~
n7n{3x}"

AIR_C="P3(2X) " OR AIR_C="L188" OR AIR_C="L382" OR AIR C
="C118"(2X}"

"8"(3)(} ~

AIR_C="F5(2X} " OR AIR_C="T38 " OR AIR_C="DC8 " OR AIR_C
="E3{2X) "(2X}~

llgll'

{Esc)

Q

e wg WMo “we “we Wwe “a
s WP NS e W W W
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RWT.MAC - converts all possible combinations of archival
runway and track data to the two-letter RWT code, which
then included automatically into the AORT code. This
macro also requires some time to execute, and is run only
when the track assignments were changed. Note that the
newly created tracks were not edited into the archival
database, but merely used by known AORT coded operations.
rmcss(2X)°

RW_P=" 34 " and TRK="WF "~

WE we W Ws N N we
“g WMy W Wg Wy Wy Wg

RWT ™

"NA"(3X)"

EgﬁfT;xif " and TRK="EF "(2X)"
RW_P=" 34 " and TRK="EN "(2X)~
§3E£i3x%g " and TRK="0{2X} "{(2X}~
ngﬁiixgg " and TRK="WC "{2X}"
§§i5i3x;g " and TRK="EC "{2X)}~
§SSEiEX%g " and TRK="S{2X} "{2X}~
§3f§i3x19 " and TRK="WF "{2X}"
§§iﬁi3xi§ " and TRK="EF "{2X)~
§Sffiﬁxi§ " and TRK="EN "(2X)}~
Eafgizxig " and TRK="0{2X)} "{2X}"~
Esfsiixig " and TRK="WC "{2X)}~
Esfsiixig " and TRK="EC "{2X)}~
§§;§%§z%§ " and TRK="S{2X} "{2X}~

RW_P=" 34 " and TRK="EN " and (AC="4" or AC="1") (2X}~
"NCY { 3x} ~

RW_P=" 16 " and TRK="EN " and (AC="4" or AC="1") [2X}~
"SC" -~

{Esc)

q
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OP_4.MAC - The final version of aircraft grouping used
with the McChord sensitivity study. It also requires
some time to execute and need only be used if revisions
in the operational grouping are desired. Note that
OPGRP is used in place of AORT during actual processing.
rmcss’

record”

AORT="8TSH""~

OPGRP~

"STSH" {3X)} "~

AORT="1GNA"{2X}"

"1GNA"(3X}"

AORT="2TSH" {2X}~

"2TSH"(3X) "~

AORT="2GNA" {2X}~

"2GNA"(3X)"

AORT="7TSH" {2X}"~

"7TSH" -

{Esc}

Q

we we Wwe we we
e ™o wp we we
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TOT.MAC - Used to derive “SEL noise data from the MCSS
database. It executes the AVSEL#.RPT report forms to
compute “SEL/op at 4 sites and then revises the POCS#.SSF
boilerplate spreadsheets. Currently requires that four
POCS#_.SSFs (and POCS#.SSFs) exist, due to the Replace
command (R/QY) used when saving the revised spreadsheet.

we WE Ws Wme Ny Wmg W
we WO Na We Wy wmp “a

;:;Sort the MCSS database
SMCSS{3X}~

OPGRP,A{2X} "~

{Esc}

; ;Generate the “SEL/op report for SITE 1
9-

AVSEL1.RPT"

DSEL_OP1.SSF({2X}"~

(&F2)} {Esc)

; iConvert the report to ASCII
QUWRSEL_OP1.SSF~

{F10}

SCAESWUSRSEL_OP1.SSF~
;;Combine the report with PoCsl
s iboilerplate

A/MOOUSRPoCs1”

/CCW1~

abl”

71 7Close window and sort “SELs
/MO1/QY/WRSC1Dad4 {2X) "

Sab4~

{End}

{Down})

{3X} {Right)

; rExecute, then copy formulae
;;and erase negligible records
E/WCaf2..ah2"

af4..ah39"”

/WCb9S. .b95"

c98..cl133"

/WCab4..ab39"

b98..b133"

/WREab40~

{End})

{Down)

{6X)}{Right}

;7Save with new name and quit
{Home )

/SCEA~

{13X) {Right)

{Ins)

R/QY
; ;Generate the “SEL/op report for SITE 7
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UDI9mcss.ss”

AVSEL7.RPT"

DSEL_OP7.SSF{2X}"~

{&F2) {Esc}

; ;Convert the report to ASCII
QUWRSEL_OP7.SSF~

(F10}

SCAESWUSRSEL_OP7.SSF~ v
; ;Combine the report with PoCs?7
;;boilerplate

A/MOOUSRPoCs7~

/CCW1~

abl”

;;Close window and sort “SELs
/MO1/QY/WRSC1Dad4 {2X} "

Sab4~

{End)

{Down)

{3X}{Right)

; iExecute, then copy formulae
;;and erase negligible records
E/WCaf2..ah2"

af4..ah39"

/WCb95. .b95"

c98..c1337

/WCab4..ab39"

b98..b133"°

/WREab40~

{End)

{ Down}

{6X){Right)

;;Save with new name and quit
{Home )}

/SCEA~

{13X) {Right})

{Ins})

R/QY

; 7Generate the “SEL/op report for SITE 8
UDI9mcss.ss”

AVSEL8.RPT"

DSEL_OP8.SSF(2X)~

{&F2} {Esc)

;i iConvert the report to ASCII
QUWRSEL_OP8.SSF~

(F10)

SCAESWUSRSEL_OP8.SSF~

;;Combine the report with PoCss8
;:boilerplate

A/MOQUSRPOCs8 "~

/CCW1~

abl-”
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:1:Close window and sort “SELs
/MO1/QY/WRSC1Dad4 {2X} "

Sab4-

{End)

{Down)

{3X){Right)

: 1Execute, then copy formulae
;;and erase negligible records
E/Wwcaf2..ah2”

af4..ah39"

/WCb95. .b95"

c98..c133°

/WCab4..ab39"

b98..b133"

/WREab40~

{End)

{Down)

({6X}(Right)

;rSave with new name and quit
{Home)

/SCEA~

(13X} {Right)

{Ins)

R/QY

; ;1Generate the “SEL/op report for SITE 9
UDI9mcss.ss”

AVSEL9.RPT"

DSEL_OP9.SSF({2X}"~

{&F2} (Esc)

; 7Convert the report to ASCII
QUWRSEL_OP9.SSF~

{F10)

SCAESWUSRSEL_OP9.SSF~
;;Combine the report with PoCs9
;sboilerplate

A/MOOQUSRPoOCs9 "~

/CCW1~

abl”

;7Close window and sort °“SELs
/MO1/QY/WRSC1Dad4 {2X} "

Sab4~

(End)

{Down}

{3X}{Right)

; 1Execute, then copy formulae
;2and erase negligible records
E/WCaf2..ah2"

af4..ah39”

/WCb95. .b95"~

c98..c133°
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/WCab4. .ab39"
b98..b133"
/WREab40~
{End)

{Down}
{6X}{Right}

;:Save with new name and quit
{Home}

/SCEA~

(13X} {Right)

{Ins}

R/QY
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SPO.MAC - Used routinely during assessment of AOP models.
Combines NM6 SPO data with the appropriate spreadsheets
F

;7 Four POCS?_.SSFs MUST exist, but NO POCS?_4.SSFs!
;7 [POCS?_4.SSFs are deleted by the MCCHORD.BAT file]
SPSUMM™

A

; ;Combine with ST1 data sheet

/MOOUSRPoCs1_~

/CCW1~

sl”

;:Copy ST1 DNL to calc. area
JWCV22..v22"

hs..h8"

;;Put NM6é “SELs in position for collating
/WMs4..289°

s40°

{(F2)s1”

/SCEA~

{14X}{Right})

{Ins}

4"

/QY

;;Combine with ST7 data sheet
/MOOUSRPoCs7_~

/CCW1-~

s1”

; 7Copy ST7 DNL to calc. area
JWCV44d..v4a4”

h8..h8"

;sPut NM6é °"SELs in position for collating
/WMs26..289"°

s40”

/WRES4..z39"

{(F2)s1”

/SCEA~

{14X) {Right)

{Ins)

4"

/Y

; ;Combine with ST8 data sheet
/MOOUSRPoCs8_~

/CCW1~

s1l”

;:Copy ST8 DNL to calc. area
/WCV66..V66"

h8..h8"

;sPut NM6é “SELs in position for collating
/WMs48,.289"

s40°

/WRES4..239"

(F2)s1”

/SCEA”

{14X) (Right)

{Ins)
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4-
/Y

;;Combine with ST9 data sheet
/MOOUSRPoOCs9_~

/CCW1~

sl”

;1 :Copy ST9 DNL to calc. area

/WCv88..v8s8"

hs..h8"

;;Put NM6 “SELs in position for collating
/WMs70..289"

s40°

/WREs4..239"7

{(F2}s1~

/SCEA~

{14X) {Right)

{Ins}

4"

/QY/QY
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${7).SSM - An interactive spreadsheet macro which is
used after SPO.MAC has imported the Specific Point Output
data. When the predicted and measured “SEL information
have been correlated by hand, use the ALT/F9, 7 commands
to execute it. The relevant columns of data are then
copied to the PoC calculation portion of the spreadsheet,
and assessment tables (Appx B) are printed.

/WCsl..sl”

a2..a2”

/WCu4..u39”

g98..g133"

/JWCv4..v39"

i98..i133"

/WCw4..x39"

q98..r133"

/WCy4..239"

j98..k133°

/PRal..il4"

EP/PRag95..1i133"

EP{Home)

/S{2X}"

.S Ns wp We we we wp
we %e Wy we W “p Wy

A-24




AVSEL1.RPT - A very simple Enable Procedural Language
Report form used to total the Number of Operations,
Energy and Energy Squared for each aircraft operation
group (usually AORT for most operations). It is executed
by the TOT.MAC macro and thereby operates on MCSS.SS,
which has been sorted by OPGRP. It will then generate a
spreadsheet compatible ASCII output. Since all
AVSEL#.RPTs are identical except for the Site #, only

; this (Site 1) code is commented.

.intro

;; Prints header information.

Summary of Noise Levels by Operation Groups

e Me We Me me e we we o
o Ne we Mo “e W ws we o

GRP #0PS S1SELX S1SELX2

.body

.reformat off

.break 01 procedure

;; Works on each OPGRP (AORT) in turn
.break on OPGRP

;7 Calculates Sum via {S1}

.break summary

[OPGRP], [N1{S1)}], [S1SELX{S1}], [S1SELX2(S1} ]
.break end

;7 NO BLANK lines at end of each *.RPT file!

;; AVSEL7.RPT - Separate file, no blank lines at end.
.intro
Summary of Noise Levels by Operation Groups

GRP #OPS S7SELX S7SELX2

.body

.reformat off

.break 01 procedure

.break on OPGRP

.break summary

[OPGRP], [N7{S1}], [S7SELX{S1}], [S7SELX2{(S1} ]
.break end

;; AVSEL8.RPT - Separate file, no blank lines at end.
.intro
Summary of Noise Levels by Operation Groups

GRP #OPS S8SELX S8SELX2

.body

.reformat off

.break 01 procedure

.break on OPGRP

.break summary

(OPGRP], [N8(S1}], ([S8SELX{S1l)], [S8SELX2(S1l) ]
.break end
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;7 AVSEL9.RPT - Separate file, no blank lines at end.
.intro

Summary of Noise Levels by Operation Groups

GRP #0OPS S9SELX S9SELX2
.body

.reformat off
.break 01 procedure
.break on OPGRP
.break summary

[OPGRP], [N9{S1}], [S9SELX{S1l}], [S9SELX2({S1}
.break end

]
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APPENDIX B: PROBABILITY OF CONSISTENCY SUMMARY WORKSHEETS

These tables represent SEL. predictions due to changes made
to operational profiles the AOP models, and SEL;
measurements based on changes to the systematic sorting and
analysis of the MCSS database. Some additional calculations
were sometimes made in the course of compiling the summary
tables used in the text of this report. The equations cited
herein refer to Tables 5 and 7. Many of the measured rank
(i) ordered noise contributing operations lists have been
truncated at i=35 for ease of publication.




Table B-1A. Prokubility of Consistency Calculations for the
MCS1 AOP Model at Site 1, Using Original
Profiles and Jan-Mar Weather: 41°F, 46%

DNL Probability of Consistency= 0.83378

Eqgn: 1.9 1.5 1.4 1.7
Qty: b4 Sigma, DNL_ Sigma_ DNL,_
Value: 0.210 4.0E+07 78.78 1.2E+07 79.26

SEL Probability of Consistency= 0.74320

Egn: 2.8 2.5 2.4 1.7 2.7
Qty: y/ Sigma, DNL, Sigma_ DNL_,
Value: 0.328 2.4E+07 78.54 1.2E+07 79.05
Table B-1B. Noise Contributions Listing for Table B-1A

Eqn: 2.1 2.3 2.1 2.4

Qty: AORT N, + 90%ci -  "“SEL DNL SEL, DNL,
i=1 7801 7.67 . -0.4 115.0 74.48 106.6 65.97
i=2 2702 17.93 . -0.4 107.6 70.72 103.5 66.61
i=3 7804 6.80 . -1.2 108.8 67.68 117.7 76.54
i=4 2701 6.80 . -0.5 108.1 66.98 103.5 62.38
i=5 7814 2.33 . -2.2 112.0 66.28 107.4 61.6
i=6 T201 0.40 . -3.7 119.0 65.66 113.6 60.21
i=7 2703 5.27 . -0.8 107.0 64 .85 106.8 64.54
i=8 2712 1.60 . -1.8 111.6 64.20 117.9 70.48
i=9 2713 0.60 . -2.6 115.1 63.51 117.9 66.22
i=10 7802 1.73 . -5.0 107.6 60.57 105.0 57.92
i=11 3TNA 2.40 . -0.6 105.7 60.09

i=12 7808 0.07 . 0.0 119.6 58.44

i=13 7812 0.40 . -5.9 110.0 56.60 107 .4 53.93
i=14 2FSH 0.13 -0.7 113.7 55.57

i=15 4TNA 4.00 . -0.5 98.4 55.02

i=16 UTNA 0.40
i=17 2LSD 1.00
i=18 2FSG 0.53
i=19 7TNA 0.20
i=20 8GNB 0.33
i=21 1LSB 0.07
i=22 1Lsc 0.13
i=23 7815 0.40
i=24 2904 4.13
i=25 2LND 3.00
i=26 3GSD 0.47
i=27 2715 0.07

N/A 108.2 54.81
-3.0 103.7 54.28
N/A 105.8 53.63
-13.3 109.9 53.47
-1.1 107.5 53.35
0.0 114.3 53.14
-15.6 111.0 52.83
-6.0 105.7 52.34 107.3 59.3
-2.5 95.6 52.31 101.8 58.48
N/A 96.8 52.13
N/A 104.2 51.48
0.0 112.6 51.44 117.9 62.75

. . ¢« o .
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Table B-1C. Probability of Consistency Calculations for the
MCS1 AOP Model at Site 1, Using Original
Profiles and 11-29 Feb Weather: 44°F, 70%

DNL Probability of Consistancy= 0.47667

Eqn: 1.9 1.5 1.4 1.7
Qty: / Sigma, DNL, Sigma, DNL_
Value: 0.712 4.0E+07 78.78 1.6E+07 80.26

SEL Probability of Consistency= 0.30424

Egn: 2.8 2.5 2.4 1.7 2.7
Qty: Z Sigma DNL, Sigma, DNL,,
Value: 1.027 2.4E+07 78.54 1.6E+07 80.05

Table B-1D. Noise Contributions Listing for Table B-1C
Eqgn: 2.1 2.3 2.1 2.4

Qty: AORT N, 90%ci - "SEL;  DNL,  SEL,  DNL
i=1 7801 7.67 .4 -0.4 115.0 74.48 107.8 67.24
i=2 2702 17.93 .4 -0.4 107.6 70.72 105.0 68.11
i=3 7804 6.80 .9 -1.2 108.8 67.68 118.7 77.54
i=4 2701 6.80 .5 -0.5 108.1 66.98 105.0 63.88
i=5 7814 2.33 .5 =-2.2 112.0 66.28 107.8 62.01
i=6 T201 0.40 .0 =-3.7 119.0 65.66 114.8 61.37
i=7 2703 5.27 .7 -0.8 107.0 64.85 108.2 65.98
i=8 2712 1.60 .2 -1.8 111.6 64.20 118.6 71.18
i=9 2713 0.60 .6 -2.6 115.1 63.51 118.6 66.92
i=10 7802 1.73 .3 -5.0 107.6 60.57 106.3 59.24
i=11 3TNA 2.40 .5 =0.6 105.7 60.09

i=12 7808 0.07 . 0.0 119.6 58.44

i=13 7812 0.40 .4 -5.9 110.0 56.60 107.7 55.5
i=14 2FSH 0.13 -0.7 113.7 55.57

i=15 4TNA 4.00
i=16 UTNA 0.40
i=17 2LSD 1.00
i=18 2FSG 0.53
i=19 7TNA 0.20
i=20 8GNB 0.33
i=21 1LsB 0.07
i=22 1Lsc 0.13
i=23 7815 0.40
i=24 2904 4.13
i=25 2LND 3.00
i=26 3GSD 0.47
i=27 2715 0.07

-0.5 98.4 55.02
N/A  108.2 54.81
~3.0 103.7 54.:28
N/A 105.8 53.63
-13.3  109.9 53.47
-1.1  107.5 53.35
0.0 114.3 53.14
-15.6 111.0 52.83
-6.0 105.7 52.34 107.7 59.7
~2.5 95.6 52.31 102.6 59.28
N/A 96.8 52.13
N/A  104.2 51.48
0.0 112.6 51.44 118.6 63.45

OCWWHRNNOONWKRWOONOONKFHONKOOOO T
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Table B-2A. Probability of Consistency Calculations for the
MCS2 AOP Model at Site 1, Using New Profiles and
Operations Grouping, Without Missed Approaches

DNL Probability of Consistency= 0.35657

Eqn: 1.9 1.5 1.4 1.7
Qty: z Sigma, DNL, Sigma, DNL,
Value: 0.922 4 .0E+07 78.78 3.6E+06 75.84

SEL Probability of Consistency= 0.05362

Egn: 2.8 2.5 2.4 1.7 2.7

i=13 S5FND 1.27
i=14 3TNA 2.67
i=15 1FSB 0.40
i=16 2TNH 0.13
i=17 2GNB 0.20
i=18 1FNB 5.00
i=19 1TNB 1.53
i=20 2FNB 1.40
i=21 2FSH 0.13
i=22 4TNA 4.00
i=23 UTNA 0.40
i=24 2FSB 0.20
i=25 7TNA 0.33
i=26 2FNA 0.4¢C
i=27 2FSG 0.33
i=28 8GNB 0.33
i=29 1LSB 0.07
i=30 1LsC 0.13
i=31 2LSE 0.27
i=32 2LSD 0.67
i=33 2LND 2.13
i=34 S5TSB 0.13
i=35 3GSD 0.93

-6.4 109.2 60.82
-0.6 105.5 $0.34 101.0 55.55
-7.9 112.1 58.72
N/A  116.7 58.53
-5.5 114.9 58.50
-1.0 100.9 58.49
-1.1 104.5 56.93 106.6 58.96
-4.5 104.2 56.28
-0.7 113.7 55.57
-0.5 98.4 55.02
N/A 108.2 54.81
N/A 111.1 54.68 109.6 54.43
-5.9 108.7 54.57
-5.5 107.3 53.88
N/A 107.8 53.63
-1.1 107.5 53.35
0.0 114.3 53.14
-15.6 111.0 52.83
-4.4 107.3 52.18 107.7 56.5
-2.7 103.3 52.15
N/A 98.2 52.13
-0.0 110.2 52.05
N/A 101.4 51.71

Qty: z Sigma, DNL, Sigma_ DNL,_,
Value: 1.930 1.7E+07 78.32 3.6E+06 75.42
Table B-2B. Noise Contributions Listing for Table B-2A

Egn: 2.1 2.3 2.1 2.4

Qty: AORT N, + 90%ci -  "SELg DNL SEL, DNL,
i=1 2TNA 5.80 . -0.5 115.0 73.22 110.8 68.63
i=2 1GNB 11.40 . -0.3 109.1 70.26 105.2 66.25
i=3 STNA 1.47 . -0.8 1l16.1 68.33 114.3 66.5
i=4 1TNA 6.27 . -0.5 108.3 66.86 106.6 64.94
i=5 6TNA 0.27 . -1.5 120.8 65.62 110.8 54.39
i=6 2FND 4.67 . -1.3 107.8 65.13

i=7 1GNC 3.47 . -0.6 108.6 64.56 108.4 64.26
i=8 2FSD 1.87 . -2.0 111.1 64.45 108.6 60.84
i=9 1FSC 0.60 . -2.6 115.1 63.51 114.0 61.27
i=10 1GSB 0.73 . -0.7 113.5 62.75 114.6 63.41
i=11 S5FSD 0.53 .9 -13.3 113.8 61.66

i=12 2GND 0.87 . -2.9 111.5 61.46 118.7 67.92
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Table B-3A. Probability of Consistency Calculations for the
MCS2 AOP Model at Site 1, Using New Profiles and
Operations Grouping, With Missed Approaches

DNL Probability of Consistency= 0.35625

Egn: 1.9 1.5 1.4 1.7
Qty: z Sigma, DNL, Sigma, DNL,_
Value: 0.923 4 .0E+07 78.78 3.3E+06 75.84

SEL Probability of Consistency= 0.09005

Egn: 2.8 2.5 2.4 1.7 2.7
Qty: z Sigma, DNL, Sigma_ DNL_,
Value: 1.695 1.6E+07 78.08 3.3E+06 75.58

Table B-3B. Noise Contributions Listing for Table B-3A

Egn: 2.1 2.3 2.1 2.4

Qty: AORT N, + 90%ci -  “SEL DNL SEL, DNL,
i=1 2TNA 5.80 0 -0.5 115.0 73.22 110.8 68.63
i=2 1GNB 11.47 0 -0.3 109.1 70.26 105.2 66.25

0 1GSB 0.73 0.
i=11 2MND 1.07 1.
i=12 3TNA 2.67 0.
i=13 1FSB 0.40 2.
i=14 1FNB 5.07 0
i=15 2TNH 0.13 4
i=16 2GNB 0.20 2
i=17 1MNC 1.33 1
i=18 SFSD 0.47 3
i=19 2GND 0.60 2
i=20 1TNB 1.53 0
i=21 B5MND 0.53 3
i=22 2FNB 1.47 2
i=23 SBFND 0.73 2
i=24 2FSH 0.13 0
i=25 4TNA 4.00 0
3
2
2
3
0
0
2
0
2
3

-3.3 109.9 60.73
-0.5 105.1 59.95 l101.0 55.55
-7.9 112.1 58.72

4

3
i=3 5TNA 1.47 0.7 -0.8 116.1 68.33 114.3 66.5
i=q 1TNA 6.33 0.5 -0.5 108.2 66.81 106.6 64.94
i=5 6TNA 0.27 1.1 -1.5 120.8 65.62 110.8 54.39
i=6 2FND 4.00 1.1 -1.5 107.8 64.39
i=7 1IGNC 2.67 0.6 -0.8 108.5 63.35 108.4 64.26
i=8 1FSC 0.60 1.7 =2.9 115.0 63.35 114.0 61.27
i=9 2FSD 1.87 1.5 =-2.3 109.9 63.20 108.6 60.84
i=1 7 =0.8 113.3 62.56 114.6 63.41
= 8

5

6

8 -1.0 100.9 58.55
1 N/A 116.7 58.53
3 -5.5 114.9 58.50
4 -=2.0 106.6 58.49
1l N/A 111.0 58.32
2 =-4.7 109.4 57.78 118.7 67.92
9 -1.1 104.5 56.93 106.6 58.96
9 N/A 109.0 56.90
1 -4.3 104.1 56.40
7 -8.7 106.4 55.63
6 -0.7 113.7 55.57
5 -0.5 98.4 54.97

i=26 UTNA 0.40 1l

i=27 7TNA 0.33 4

i=28 2FNA 0.33 4

i=29 2FSG 0.33 5

i=30 8GNB 0.33 9

i=31 1LSB 0.07 0

i=32 1Lsc 0.13 9

i=33 1LSE 0.07 0

i=35 2FSB 0.20 1l

i=36 2LSE 0.27 0

N/A 108.2 54.81
-5.9 108.7 54.57
-5.6 107.8 53.67
N/A 107.8 53.63
-1.1 107.5 53.35
0.0 114.3 53.14
-15.6 111.0 52.83
0.0 112.6 51.44 114.6 61.16
-4.1 107.7 51.32 109.6 54.43
-17.6 106.0 50.83 107.7 56.5
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Table B-3C. Probability of Consistency Calculations for the
MCS2 AOP Model at Site 7, Using New Profiles and
Improved Operations Grouping

DNL Probability of Consistency= 0.4746

Egn: 1.9 1.5 1.4 1.7
Qty: pA Sigma, DNL, Sigma_ DNL,_
Value: 0.715 3.6E+05 57.59 6.7E+04 54.94

SEL Probability of Consistency= 0.61941

Eqn: 2.8 2.5 2.4 1.7 2.7
Qty: A Sigma, DNL, Sigma, DNL_,
Value: 0.497 2.3E+05 55.69 6.7E+04 53.98
Table B-3D. Noise Contributions Listing for Table B-3C

Eqn: 2.1 2.3 2.1 2.4

Qty: AORT N, 90%ci -  “SEL DNLg SEL, DNL,
i=1 1GNB 10.60 . -1.7 87.8 48.67 83.8 44.84
i=2 2TSA 0.53 . -1.2 98.0 45.89 96.8 44.11
i=3 1GNC 2.67 . -3.3 90.7 45.58 86.4 42.3
i=4 2FSD 1.87 .9 =12.0 90.4 43.69 89.6 41.84
i=5 2LND 1.67 . -4.0 90.5 43.29

i=6 2FND 3.20 . -2.7 87.5 43.16 86.4 42.87
i=7 2FSB 0.20 . N/A 99.4 42.98 100.1 44.98
i=8 1FNB 4.33 . -3.4 85.8 42.82

i=9 7TSA 0.27 .0 -19.8 97.9 42.79

i=10 5TSB 0.13 . -0.0 100.5 42.35 99.5 41.16
i=11 1ILNC 1.07 . -5.7 90.2 41.09

i=12 S5LND 0.67 . N/A 92.0 40.84

i=13 2GND 0.60 . -9.4 92.3 40.65

i=14 2MND 0.80 . -4.,7 90.4 40.02

i=15 2FSH 0.13 . -1.2 98.1 39.95

i=l6 1LNE 3.13 . -1.4 83.8 39.35 83.6 42.63

i=17 STSH 0.07
i=18 1FSB 0.40
i=19 1INB 1.67
i=20 1TsSA 0.53
i=21 2FNB 1.33
i=22 2LNE 1.33
i=23 1TSB 0.47
i=24 1TNA 5.73
i=25 1TSH 0.53
i=26 1FNC 0.80
i=27 4TSH 0.47
i=28 1MNC 1.07
i=29 1GSB 0.80
i=30 6LNE 0.40
i=31 2FNG 0.33
i=32 1FNF 1.60

0.0 100.4 39.24
N/A 92.4 38.99
-5.5 86.1 38.94
-2.4 90.9 38.75 91.3  40.43
-1.4 86.5 38.38
-1.4 86.1 37.96 84.3 41.92
N/A 90.6 37.86 91.2  38.48
-2.0 79.6 37.78
-2.9 89.8 37.64 91.3  39.05
N/A 87.7 37.35
N/A 89.9 37.24
-1.9 85.7 36.57
-2.0 86.7 36.30 90.6 39.43
-3.4 89.2 35.83 92.8  39.41
N/A 89.8 35.68
-3.5 82.9 35.58

NWNRPWRREWARPRPWHRERERRERNWOFRONNBNOWR RN ROR T
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i=33 2TNA 4.60 -4.4 77.0 34.18 85.2 43.02
i=34 3FND 2.13 . N/A 80.3 34.15
i=36 1MNF 1.13 . =5.3 82.7 33.84
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Table B-3E. Probability of Consistency Calculations fo
MCS2 AOP Model at Site 8, Using New Profil
Improved Operations Grouping

DNL Probability of Consistency= 0.74253

r the
es and

Egn: 1.9 1.5 1.4 1.7

Qty: y/ Sigma, DNL, Sigma, DNL,_

Value: 0.329 1.7E+05 54.78 5.4E+04 55.57
SEL Probability of Consistency= 0.63211

Egn: 2.8 2.5 2.4 1.7 2.7

Qty: yA Sigma, DNL, Sigma_ DNL_,

Value: 0.479 3.0E+05 52.74 5.4E+04 55.21

Table B-3F. Noise Contributions Listing for Table B-3E

Egn: 2.1 2.3 2.1 2.4

Qty: AORT N, + 90%ci -  “SEL DNL, SEL, DNL,

i=1 1GNC 2.67 3.0 -17.0 90.9 45.76 98.3 54.14

i=2 1GNB 11.47 3.1 N/A 83.0 44.16 73.3 34.36

i=3 2FND 4.00 2.7 -9.0 87.5 44.14 76.7 33.09

i=4 2TSA 0.53 1.2 -1.6 92.9 40.79 90.2 37.43

i=5 X 57.20 1.0 -1.3 72.5 40.70

i=6 2LNE 2.13 2.3 -5.4 85.9 39.80 75.4 33.03

i=7 2MND 1.07 3.3 N/A 88.6 39.48

i=8 2FNG 0.33 2.4 -5.5 92.6 38.47

i=9 2LND 2.13 2.9 -11.8 84.6 38.46

i=10 SIND 0.73 4.2 N/A 88.5 37.74

i=11 1FNC 0.93 4.1 N/A 86.6 36.93 93.3 45.3

i=12 2FSB 0.20 4.1 N/A 93.2 36.84 94.7 39.54

i=13 2FSD 1.80 3.0 -19.8 83.6 36.71 82.3 34.49

i=14 5TSB 0.13 0.0 =-0.0 94.8 36.65 90.9 32.62

i=15 ZFNB 1.47 1.3 -1.8 84.2 36.42

i=1l6 1MNC 1.33 3.9 N/A 84.5 36.38

i=17 2FSH 0.13 0.2 =0.2 94.3 36.15

i=18 2TNA 5.73 2.3 -5.1 77.9 36.09 80.9 38.67

i=19 2GND 0.60 2.5 -6.5 87.4 35.81

i=20 7TSA 0.27 2.4 =-6.0 90.9 35.74

i=21 3FND 2.07 3.1 N/A 81.5 35.28

i=22 UFNB 0.07 0.0 0.0 95.7 34.54

i=23 1FSB 0.40 4.1 N/A 87.4 34.06

i=24 1TSA 0.73 1.6 -=2.7 84.7 33.98 82.6 31.76

i=25 4TSH 0.53 4.1 N/A 85.9 33.76

i=26 1GSB 0.73 1.8 -=3.1 84.3 33.53

i=27 4GNC 0.93 3.6 N/A 83.1 33.45 86.2 36.14

i=28 1FSC 0.60 3.3 N/A 84.5 32.92

i=29 4ILNC 2.00 2.8 -11.0 79.3 32.88

i=30 1LNC 1.27 2.5 =6.7 80.8 32.43

i=31 17TSB 0.47 3.2 N/A 84.3 31.63

i=32 2LNB 0.47 1.7 =2.7 84.3 31.55

i=33 1TSH 0.53 1.9 -3.5 83.7 31.55

i=34 STSH 0.07 0.0 0.0 92.5 31.34

i=35 6LNE 0.40 2.5 -6.4 84.1 30.70




Table B-3G. Probability of Consistency Calculations for the
MCS2 AOP Model at Site 9, Using New Profiles and
Improved Operations Grouping

DNL Probability of Consistency= 0.93382

Eqn: 1.9 1.5 1.4 1.7
Qty: y/ Sigma, DNL, Sigma, DNL,
Value: 0.083 5.5E+05 60.42 1.9E+05 60.61

SEL Probability of Consistency= 0.45907

Eqn: 2.8 2.5 2.4 1.7 2.7
Qty: Z Sigma DNL, Sigma_ DNL_,
Valuc : 0.740 3.2E+05 59.28 1.9E+05 60.50
Table B-3H. Noise Contributions Listing for Table B-3G

Eqgn: 2.1 2.3 2.1 2.4

Qty: AORT N, 90%ci -  "SELg DNL SEL, DNL,
i=1 1GNB 11.27 . -0.5 93.3 54.42 97.4 58.42
i=2 1FNB 4.93 . -0.6 93.0 50.50 82.8 39.72
i=3 1LNE 3.27 . -1.0 91.4 47.12 94.2 53.21
i=4 2LNE 2.07 . -2.0 93.2 46.95 91.6 49.21
i=5 1TNA 5.27 . -1.7 88.5 46.34

i=6 1LNB 1.87 . -1.2 92.5 45.81 82.8 35.22
i=7 IMNC 1.33 . -0.8 93.4 45.30

i=8 2MND 1.07 . -2.9 94.2 45.13

i=9 2FNB 0.87 . -1.7 94.9 44 .89 85.1 37.31
i=10 2GNB 0.20 -3.4 101.1 44.72 93.8 37.4
i=11 2TNA 5.07 N/A 87.0 44 .67 75.6 33.4

i=12 6LNE 0.40
i=13 1MNF 1.27
i=14 4LNE 4.60
i=15 4TSH 0.53
i=16 2TSA 0.53

-4.5 97.9 44.50 101.9 48.51
-1.1 91.5 43.17
-0.8 85.5 42.76 83.4 43.24
N/A 94.0 41.91
-4.5 93.5 41.39

i=17 1FNA 0.33 . -1.3 95.4 41.23
i=18 3MND 1.07 . -3.6 88.4 39.31
i=19 6FNB 0.13 -0.3 97.4 39.25

=-3.1 87.7 38.31 8l1.1 36.02
0.0 98.6 37.44

L L]

i=20 3LNE 1.00
i=21 STSH 0.07

i=22 4FNB 1.27 -1.2 85.6 37.27
i=23 9LNE 0.40 -2.8 90.6 37.23 88.2 36.55
i=24 5TSB 0.13 -8.4 95.3 37.13
i=25 4GNB 1.53 -2.0 84.4 36.87 85.7 38.67

i=26 ULNE 0.60
i=27 1TSB 0.47
i=28 B5MND 0.53
i=29 1GNC 2.67
i=30 2LNB 0.20
i=31 4ILNB 0.80
i=32 3FNB 0.60
i=33 2FNA 0.27
i=34 1FSB 0.40
i=35 5MSD 0.07

-8.5 87.5 35.85
N/A 88.0 35.27
-4.9 87.3 35.16
N/A 80.2 35.06
-2.6 91.4 35.03
-1.2 85.2 34.79
-2.2 86.3 34.73
N/A 89.3 34.15
=-13.7 87.3 33.94
0.0 94.6 33.44
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Table B-4A. Probability of Consistency Calculations for the
MCS3 AOP Model at Site 1, Using Flight Profiles
Optimized to Site 1 Measured Noise Data

DNL Probability of Consistency= 0.91736

Eqn: 1.9 1.5 1.4 1.7
Qty: yA Sigma, DNL, Sigma, DNL,_
Value: 0.104 4 .0E+07 78.78 7.3E+06 78.53

SEL Probability of Consistency= 0.81886

Eqgqn: 2.8 2.5 2.4 1.7 2.7
Qty: pA Sigma, DNL, Sigma, DNL_,
Value: 0.229 1.6E+07 78.08 7.3E+06 78.35
Table B-4B. Noise Contributions Listing for Table B-4A

Egn: 2.1 2.3 2.1 2.4

Qty: AORT N, + 90%ci -  "SEL DNL SEL, DNL,
i=1 2TNA 5.80 . -0.5 115.0 73.22 115.5 73.64
i=2 1GNB 11.47 . -0.3 109.1 70.26 109.2 70.39
i=3 5TNA 1.47 . ~0.8 116.1 68.33 115.2 67.44
i=4 1TNA 6.33 . -0.5 108.2 66.81 108.0 66.51
i=5 6TNA 0.27 . -1.5 120.8 65.62 120.3 65.13
i=6 2FND 4.00 . -1.5 107.8 64.39 107.7 64.28
i=7 1GNC 2.67 . -0.8 108.5 63.35 108.4 63.21
i=8 1FSC 0.60 . =-2.9 115.0 63.35 114.5 62.83
i=9 2FSD 1.87 . -2.3 109.9 63.20 111.1 64.37
i=10 1GSB 0.73 . -0.8 113.3 62.56 114.2 63.38
i=11 2MND 1.07 . -3.3 109.9 60.73

i=12 3TNA 2.67
i=13 1FSB 0.40
i=14 1FNB 5.07
i=15 2TNH 0.13
i=16 2GNB 0.20
i=17 1MNC 1.33
i=18 SFSD 0.47
i=19 2GND 0.60
i=20 1TNB 1.53
i=21 SMND 0.53
i=22 2FNB 1.47
i=23 S5FND 0.73
i=24 2FSH 0.13
i=25 4TNA 4.00
i=26 UTNA 0.40
i=27 7TNA 0.33
i=28 2FNA 0.33
i=29 2FSG 0.33
i=30 8GNB 0.33
i=31 1LSB 0.07
i=32 1LsCc 0.13
i=33 1LSE 0.07
i=34 1FNA 0.53
i=35 2FSB 0.20

-0.5 105.1 59.95 104.6 59.37
-7.9 112.1 58.72 113.3 59.82
-1.0 100.9 58.55 100.9 58.48

N/A 116.7 58.53 115.8 57.45
-5.5 114.9 58.50 113.3 56.83
-2.0 106.6 58.49

N/A  111.0 58.32 119.3 66.58
-4.7 109.4 57.78 109.8 58.18
-1.1 104.5 56.93 105.7 58.14

N/A 109.0 56.90
-4.3 104.1 56.40
-8.7 106.4 55.63
-0.7 113.7 55.57
-0.5 98.4 54.97

N/A 108.2 54.81
-5.9 108.7 54.57
-5.6 107.8 53.67

N/A 107.8 53.63
-1.1 107.5 53.35

0.0 114.3 53.14

-15.6 111.0 52.83

0.0 112.6 51.44
-9.5 103.5 51.37
-4.1 107.7 51.32
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Table B-4C. Probability of Consistency Calculations for the
MCS3 AOP Model at Site 7, Using Flight Profiles
Optimized to Site 1 Measured Noise Data

DNL Probability of Consistency= 0.47136

Eqn: 1.9 1.5 1.4 1.7
Qty: z Sigma, DNL, Sigma_ DNL,
Value: 0.720 3.6E+05 57.59 6.9E+04 54.91

SEL Probability of Consistency= 0.64137

Egn: 2.8 2.5 2.4 1.7 2.7
Qty: z Sigma, DNL, Sigma, DNL_,
Valve: 0.466 2.3E+05 55.69 6.9E+04 54.10
Table B-4D. Noise Contributions Listing for Table B-4C

Egn: 2.1 2.3 2.1 2.4

Qty: AORT N, + 90%ci -  “SEL DNL SEL, DNL,
i=1 1GNB 10.60 1. -1.7 87.8 48.67 83.3 44.44
i=2 2TSA 0.53 0. -1.2 98.0 45.89 96.9 44.15
i=3 1GNC 2.67 1. -3.3 90.7 45.58 86.4 41.25
i=4 2FSD 1.87 .9 -12.0 90.4 43.69 90.9 44.2
i=% 2LND 1.67 . -4.0 90.5 43.29

i=6 2FND 3.20 . 2.7 87.5 43.16 85.5 42.04
i=7 2FSB 0.20 . N/A 99.4 42.98 99.6 43.15
i=8 1FNB 4.33 . -3.4 85.8 42.82 80.5 38.08
i=9 7TSA 0.27 .0 ~-19.8 97.9 42.79

i=10 5TSB 0.13 N -0.0 100.5 42.35 100.5 42.16
i=11 1LNC 1.07 . -5.7 90.2 41.09

i=12 SLND 0.67 . N/A 92.0 40.84

i=13 2GND 0.60 . -9.4 92.3 40.65 88.7 37
i=14 2MND 0.80 . -4.7 90.4 40.02

i=15 2FSH 0.13 . -1.2 98.1 39.95

i=16 1LNE 3.13 -1.4 83.8 39.35 83.6 42.63

2
2
1
4
1
3
0
2
4
2
2
0
1
i=17 STSH 0.07 0 0.0 100.4 39.24
i=18 1FSB 0.40 3 N/A 92.4 38.99
i=19 1ILNB 1.67 2 -5.5 86.1 38.94

1

1

1l

3

1

1l

4

3

1

1

1

3

1

2

3

0

i=20 1TSA 0.53 -2.4 90.9 38.75 91.0 40.21

i=21 2FNB 1.33 . -1.4 86.5 38.38
i=22 2INE 1.33 . -l.4 86.1 37.96 84.3 41.92
i=23 1TSB 0.47 . N/A 90.6 37.86 91.0 38.3
i=24 1TNA 5.73 -2.0 79.6 37.78
i=25 1TSH 0.53 -2.9 89.8 37.64 91.0 38.83

i=26 1FNC 0.80
i=27 4TSH 0.47

N/A 87.7 37.35
N/A 89.9 37.24

i=28 1MNC 1.07 ~-1.9 85.7 36.57
i=29 1GSB 0.80 -2.0 86.7 36.30 90.6 39.8
i=30 6LNE 0.40 -3.4 89.2 35.83 92.8 39.41

i=31 2FNG 0.33
i=32 1FNF 1.60
i=33 2TNA 4.60
i=34 3FND 2.13
i=35 X 45.27

N/A 89.8 135.68
-3.5 82.9 35.58
-4.4 77.0  34.18 85.3  43.47
N/A 80.3  34.15
-1.1 66.8 33.96
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Table B-4E. Probability of Consistency Calculations for the
MCS3 AOP Model at Site 8, Using Flight Profiles
Optimized to Site 1 Measured Noise Data

DNL Probability of Consistency= 0.98201

Eqn: 1.9 1.5 1.4 1.7
Qty: A Sigma, DNL, Sigma_ DNL,_
Value: 0.023 1.7E+05 54.78 5.7E+04 54.84

SEL Probability of Consistency= 0.76458

Egn: 2.8 2.5 2.4 1.7 2.7
Qty: pA Sigma, DNL, Sigma_ DNL_,
Value: 0.299 3.0E+05 52.74 5.7E+04 54.45

Table B-4F. Noise Contributions Listing for Table B-4E

Eqn: 2.1 2.3 2.1 2.4

Qty: AORT N, + 90%ci -  "SEL DNL, SEL, DNL,
i=1 1GNC 2.67 .0 -17.0 90.9 45.76 98.3 53.09

i=2 1GNB 11.47 . N/A 83.0 44.16 73.0 34.16
i=3 2FND 4.00 . -9.0 87.5 44.14 75.6 32.15
i=4 2TsA 0.53 . -1.6 92.9 40.79 90.2 37.44
i=5 X 57.20 . -1.3 72.5 40.70
i=6 2LNE 2.13 . =-5.4 85.9 39.80 75.4 33.03
i=7 2MND 1.07 . N/A 88.6 39.48
i=g 2FNG 0.33 . -5.5 92.6 38.47
i=9 2LND 2.13 .9 -11.8 84.6 38.46
i=10 SLND 0.73 . N/A 88.5 37.74
i=11 1FNC 0.93 . N/A 86.6 36.93 93.4 45.4
i=12 2FSB 0.20 . N/A 93.2 36.84 94.2 37.72
i=13 2FSD 1.80 .0 -19.8 83.6 36.71 83.7 36.99

i=14 5TSB 0.13
i=15 2FNB 1.47
i=16 1MNC 1.33
i=17 2FSH 0.13
i=18 2TNA 5.73
i=19 2GND 0.60
i=20 7TsA 0.27
i=21 3FND 2.07
i=22 UFNB 0.07
i=23 1FSB 0.40

-0.0 94.8 36.65 91.9 33.54
-1.8 84.2 36.42

N/A 84.5 136.38

-0.2 94.3 36.15
-5.1 77.9  36.09 80.9 39.08
-6.5 87.4 35.81

-6.0 90.9 35.74

N/A 81.5 35.28

0.0 95.7 34.54

N/A 87.4 34.06

i=24 1Tsa 0.73 -2.7 84.7 33.98 82.5 31.67
i=25 4TSH 0.53 N/A 85.9 33.76
i=26 1GsB 0.73 -3.1 84.3 33.53 81.9 31.05

i=27 4GNC 0.93
i=28 1FsCc 0.60
i=29 4INC 2.00
i=30 1LNC 1.27
i=31 1TSB 0.47
i=32 2INB 0.47
i=33 1TSH 0.53
i=34 STSH 0.07
i=35 6ILNE 0.40

N/A 83.1 33.45 86.2 36.14
N/A 84.5 32.92
-11.0 79.3  32.88
-6.7 80.8 32.43
N/A 84.3 31.63
-2.7 84.3 31.55
-3.5 83.7 31.55
0.0 92.5 31.34
-6.4 84.1 30.70
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Table B-4G. Probability of Consistency Calculations for the

Egn:
Qty:
Value:

Egn:
Qty:
Valu-:

Table
Eqn:

e e e e e e e (e e e 1O
et
b<

(=
1 1 |

HSBEROONOAOEWN PR

.P-

MCS3 AOP Model at Site 9, Using Flight Profiles
Optimized to Site 1 Measured Noise Data
DNL Probability of Consistency= 0.91119
1.9 1.5 1.4 1.7
z Sigma, DNL,, Sigma_ DNL,
0.112 5.5E+05 60.42 1.7E+05 60.67
SEL Probability of Consistency= 0.42672
2.8 2.5 2.4 1.7 2.7
z Sigma, DNL,_ Sigma, DNL_,
0.795 3.2E+05 59.28 1.7E+05 60.55
B-4H. Noise Contributions Listing for Table B-4G
2.1 2.3 2.1 2.4
AORT N, + 90%ci -  “SEL DNL SEL, DNL,
1GNB 11.27 0.4 -0.5 93.3 54.42 97.0 58.15
1FNB 4.93 0.5 -0.6 93.0 50.50 90.6 48.22
1LNE 3.27 0.8 -1.0 91.4 47.12 94.2 53.21
2LNE 2.07 1.4 -2.0 93.2 46.95 91.6 49,22
1TNA 5.27 1.2 -1.7 88.5 46.34
1INB 1.87 0.9 -1.2 92.5 45.81
1MNC 1.33 0.7 -0.8 93.4 45.30
2MND 1.07 1.7 -=-2.9 94,2 45.13
2FNB 0.87 1.2 -1.7 94.9 44.89 85.1 37.31
2GNB 0.20 1.9 -3.4 101.1 44.72 93.9 37.42
2TNA 5.07 3.0 N/A 87.0 44.67 75.8 33.94
6LNE 0.40 2.2 =-4.5 97.9 44.50 101.9 48.51
IMNF 1.27 0.9 -1.1 91.5 43.17
4ILNE 4.60 0.7 -0.8 85.5 42.76 83.4 43.24
4TSH 0.53 4.0 N/A 94.0 41.91
2TSA 0.53 2.2 -4.5 93.5 41.39 85.5 32.8
1FNA 0.33 1.0 -1.3 95.4 41.23
3MND 1.07 1.9 -3.6 88.4 39.31
6FNB 0.13 0.3 -0.3 97.4 39.25
3LNE 1.00 1.8 -3.1 87.7 38.31 81.1 36.02
STSH 0.07 0.0 0.0 98.6 37.44
4FNB 1.27 1.0 -1.2 85.6 37.27
9LNE 0.40 1.7 =-2.8 90.6 37.23 88.2 36.55
5TSB 0.13 2.7 -8.4 95.3 37.13
4GNB 1.53 1.3 -2.0 84.4 36.87 85.7 38.67
ULNE 0.60 2.7 -8.5 87.5 35.85
1TSB 0.47 3.7 N/A 88.0 35.27
SMND 0.53 2.2 -4.9 87.3 35.16
1GNC 2.67 3.5 N/A 80.2 35.06
2LNB 0.20 1.6 -2.6 91.4 35.03
4INB 0.80 0.9 -1.2 85.2 34.79
3FNB 0.60 1.4 =-2.2 86.3 34.73
2FNA 0.27 3.6 N/A 89.3 34.15
1FSB 0.40 2.9 -13.7 87.3 33.94
5MSD 0.07 0.0 0.0 94.6 33.44
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Table B-5A. Probability of Consistency Calculations for the
MCS4 AOP Model at Site 1, Including Flight Track
Revisions and Re-analysis of “SELs

DNL Probability of Consistency= 0.91408

Eqgn: 1.9 1.5 1.4 1.7
Qty: VA Sigma, DNL, Sigma_ DNL,
Value: 0.108 4.0E+07 78.78 7.1E+06 78.52

SEL Probability of Consistency= 0.86539

Egn: 2.8 2.5 2.4 1.7 2.7
Qty\t: yA Sigma, DNL, Sigma, DNL,,
Value: 0.169 1.6E+07 77.99 7.1E+06 78.18
Table B-5B. Noise Contributions Listing for Table B-5A

Egn: 2.1 2.3 2.1 2.4

Qty: AORT N, + 90%ci -  "SELg DNL,  SEL, DNL,
i=1 2TNA 5.60 0.5 -=-0.5 115.0 73.05 115.5 73.51
i=2 1GNB 11.20 0.3 -0.3 109.1 70.15 109.2 70.39
i=3 S5TNA 1.47 0.7 -0.8 1l6.1 68.33 115.8 68.02
i=4 6TNA 0.27 1.1 -1.5 120.8 65.62 120.3 65.13
i=5 1TNA 4.47 0.6 -0.7 107.7 64.83 108.0 65.0
i=6 2FND 4.33 1.1 -1.5 107.4 64.39 107.7 64.28
i=7 1GNC 2.87 0.6 -0.7 108.7 63.82 108.4 63.21
i=8 1FSC 0.60 1.7 =-2.9 115.0 63.35 114.5 62.83
i=9 2FSD 1.87 1.5 -2.3 109.9 63.20 111.1 64.37
i=10 1GSB 0.73 0.7 -0.8 113.3 62.56 114.2 63.38
i=11 1GNA 1.87 0.6 -=-0.7 109.1 62.43 108.° 61.23
i=12 2MND 1.07 1.8 -3.3 109.9 60.73 111.2 -62.08
i=13 3TNA 2.67 0.5 -0.5 105.1 59.95 104.6 59.37
i=14 2GNA 0.20 1.7 -=2.9 115.6 59.19 115.5 59.04
i=15 1FSB 0.40 2.6 -7.9 112.1 58.72 113.3 59.82
i=16 1MNC 1.40 1.4 -=-2.0 106.5 58.58

i=17 1FNB 5.07 0.8 -1.0 100.9 58.55 100.9 58.49
i=18 2TNH 0.13 4.1 N/A 116.7 58.53 118.4 60.1
i=19 2GNB 0.20 2.3 -5.5 114.9 58.50 115.5 59.02
i=20 S5FSD 0.47 3.1 N/A 111.0 58.32

i=21 2GND 0.60 2.2 -4.7 109.4 57.78

i=22 1TNB 1.53 0.9 -1.1 104.5 56.93

i=23 S5MND 0.53 3.9 N/A 109.0 56.90

i=24 2FNB 1.47 2.1 -4.3 104.1 56.40

i=25 5FND 0.73 2.7 -8.7 106.4 55.63

i=26 2FSH 0.13 0.6 -0.7 113.7 55.57

i=27 4TNA 4.00 0.5 -=0.5 98.4 54.97

i=28 UTNA 0.40 3.1 N/A 108.2 54.81

i=29 7TNA 0.33 2.4 -5.9 108.7 54.57

i=30 2FNA 0.33 2.4 -5.6 107.8 53.67

i=31 2FSG 0.33 3.5 N/A 107.8 53.63

i=32 8GNB 0.33 0.9 -1.1 107.5 53.35

i=33 1LSB 0.07 0.0 0.0 114.3 53.14

i=34 1LsC 0.13 2.9 -15.6 111.0 52.83

i=35 1LSE 0.07 0.0 0.0 112.6 51.44




Table B-5C. Probability of Consistency Calculations for the
MCS4 AOP Model at Site 7, Including Flight Track
Revisions and Re-analysis of “SELs

DNL Probability of Consistency= 0.97998

Egn: 1.9 1.5 1.4 1.7
Qty: Z Sigma, DNL, Sigma_ DNL,
Value: 0.025 3.6E+05 57.59 1.0E+05 57.52

SEL Probability of Consistency= 0.8056

Eqgn: 2.8 2.5 2.4 1.7 2.7
Qty: z Sigma, DNL, Sigma, DNL_,
Value: 0.246 2.1E+405 55.59 1.0E+05 56.24
Table B-5D. Noise Contributions Listing for Table B-5C

Egn: 2.1 2.3 2.1 2.4

Qty: AORT N, + 90%ci -  “SEL DNL SEL, DNL,
i=1 1GNB 10.33 . -1.6 87.1 47 .85 87.1 48.25
i=2 1GNC 2.87 . -2.8 91.7 46.89 92.3 47.07
i=3 2FND 3.53 . -2.5 87.8 43.88 88.6 45.14
i=4 2TSA 0.33 . -1.2 97.9 43.78 98.0 43.71
i=5 2FSD 1.87 .9 -12.0 90.4 43.69 90.9 44.2
i=6 2LND 1.80 . -3.8 90.3 43.44 90.4 44.19
i=7 2FSB 0.20 . N/A 99.4 42.98 99.6 43.15
i=8 1FNB 4.33 . -3.4 85.8 42.82 86.0 43.56
i=9 5TSB 0.13 . -0.0 100.5 42.35 100.5 42.15
i=10 2TSH 0.20 . -3.6 98.1 41.74 98.0 41.6
i=11 7TSA 0.13 . N/A 99.8 41.60

i=12 1LNC 1.07 . -5.7 90.2 41.09 93.3 44.89
i=13 S5LND 0.67 . N/A 92.0 40.84 93.3 42.53
i=14 2GND 0.60 . -9.4 92.3 40.65 94.5 42.88
i=15 2MND 0.80 . -4.7 90.4 40.02 91.8 42.66
i=16 2FSH 0.13 . -1.2 98.1 39.95

i=17 1LNE 3.13 . -1.4 83.8 39.35

i=18 5TSH 0.07
i=19 1FSB 0.40
i=20 1LNB 1.67

0.0 100.4 39.24 100.4  39.39
N/A 92.4 38.99
-5.5 86.1 38.94

i=21 1TSA 0.53 . -2.4 90.9 38.75 91.0 40.21
i=22 2FNB 1.33 . -1.4 86.5 38.38
i=23 2LNE 1.33 . -1.4 86.1 37.96 87.7 41.49
i=24 1TSB 0.47 . N/A 90.6 37.86
i=25 1TSH 0.53 . -2.9 89.8 37.64
i=26 1GNA 1.80 . -1.4 84.5 37.63

i=27 1FNC 0.80
i=28 4TSH 0.47
i=29 1MNC 1.13
i=30 7TSH 0.13

N/A 87.7 37.35
N/A 89.9 37.24
-1.9 85.5 36.64
N/A 94.7 36.57
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i=31 1GSB 0.80 . -2.0 86.7 36.30
i=32 6LNE 0.40 . -3.4 89.2 35.83
i=33 1FNF 1.53 . -3.6 83.1 35.52

i=34 3FND 2.13
i=35 1MNF 1.20

N/A 80.3  34.15
-5.1 82.5 33.93




Table B-SE. Probability of Consistency Calculations for the
MCS4 AOP Model at Site 8, Including Flight Track
Revisions and Re-analysis of “SELs

DNL Probability of Consistency= 0.51411

Egn: 1.9 1.5 1.4 1.7
Qty: z Sigma DNL, Sigma_ DNL_
Value: 0.652 1.7E+05 54.78 3.0E+04 52.68

SEL Probability of Consistency= 0.97995

Eqgn: 2.8 2.5 2.4 1.7 2.7
Qty: Z Sigma, DNL, Sigma, DNL_,
Value: 0.025 2.0E+05 52.14 3.0E+04 52.00
Table B-5F. Noise Contributions Listing for Table B-5E

Eqn: 2.1 2.3 2.1 2.4

Qty: AORT N, + 90%ci -  “SELg DNL SEL, DNL,
i=1 1GNC 2.87 . -9.1 91.4 46.54 91.8 46.6
i=2 2FND 4.33 . -5.4 88.2 45.19 88.6 45.19
i=3 2LNE 2.13 . -5.4 85.9 39.80 85.6 39.46
i=4 2MND 1.07 . N/A 88.6 39.48 85.9 36.69
i=5 2TSA 0.33 . -2.1 93.6 39.44 91.0 36.78
i=6 2LND 2.27 . -9.8 84.5 38.64 84.7 38.57
i=7 S5LND 0.73 . N/A 88.5 37.74 87.8 36.99
i=8 1FNC 0.93 . N/A 86.6 36.93 86.9 37.09
i=9 2FSB 0.20 . N/A 93.2 36.84 94.2 37.72
i=10 2FSD 1.80 .0 -19.8 83.6 36.71 83.7 36.99
i=11 5TSB 0.13 . -0.0 94.8 36.65

i=12 2FNB 1.47 . -1.8 84.2 36.42

i=13 1MNC 1.40 . N/A 84.2 36.23 85.5 37.24
i=14 2FSH 0.13 . -0.2 94.3 36.15

i=15 2GND 0.60
i=16 3FND 2.07
i=17 2TSH 0.20
i=18 UFNB 0.07
i=19 2TNA 5.53
i=20 4GNC 0.93
i=21 1FSB 0.40
i=22 7TsA 0.13
i=23 1TSA 0.73
i=24 4TSH 0.53
i=25 1GsB 0.73
i=26 1FscC 0.60
i=27 4LNC 2.00
i=28 1GNB 11.20
i=29 1LNC 1.27
i=30 1TSB 0.47
i=31 2LNB 0.47
i=32 1TSH 0.53
i=33 S5TSH 0.07
i=34 7TSH 0.13
i=35 6LNE 0.40

-6.5 87.4 35.81 88.9 37.21
N/A 81.5 35.28
-1.1 91.4 35.05 91.2 34.76
0.0 95.7 34.54
-11.2 76.1 34.14 79.0 37.07
N/A 83.8 34.10 86.2 36.14
N/A 87.4 34.06
N/A 92.2 34.03
-2.7 84.7 33.98
N/A 85.9 33.76
-3.1 84.3 33.53
N/A 84.5 32.92
-11.0 79.3  32.88 82.9 36.46
-2.4 71.5 32.63 76.6 37.75
-6.7 80.8 32.43
N/A 84.3 31.63
-2.7 84.3 31.55
-3.5 83.7 31.55
0.0 92.5 31.34
N/A 89.0 30.84
-6.4 84.1 30.70
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Table B-5G. Probability of Consistency Calculations for the
MCS4 AOP Model at Site 9, Including Flight Track
Revisions and Re-analysis of “SELs

DNL Probability of Consistency= 0.80712

Eqn: 1.9 1.5 1.4 1.7
Qty: Z Sigma, DNL, Sigma, DNL_
Value: 0.244 5.5E+05 60.42 1.1E+05 59.85

SEL Probability of Consistency= 0.802C4

Egn: 2.8 2.5 2.4 1.7 2.7
Qty: y/ Sigma, DNL, Sigma_ DNL,,
Value: 0.251 2.6E+05 59.26 1.1E+05 59.61
Table B-5H. Noise Contributions Listing for Table B-5G

Eqn: 2.1 2.3 2.1 2.4

Qty: AORT N, 90%ci -  "SEL DNL SEL, DNL,
i=1 1GNB 11.00 . -0.5 93.4 54.42 94.2 55.37
i=2 1FNB 4.93 . -0.6 93.0 50.50 92.6 50.18
i=3 1LNE 3.27 -1.0 91.4 47.12 93.2 48.9
i=4 2LNE 2.07 . -2.0 93.2 46.95 90.8 44.65
i=5 1GNA 1.67 . -0.8 93.5 46.34 92.7 45.98
i=6 1INB 1.87 . -1.2 92.5 45.81 94.6 47.86
i=7 IMNC 1.40 . -0.9 93.2 45.30 92.9 44,69
i=8 2MND 1.07 . -2.9 94.2 45.13 92.5 43.32
i=9 2FNB 0.87 . -1.7 94.9 44.89 91.5 43.7
i=10 2GNB 0.20 . -3.4 101.1 44.72 99.6 43.16
i=11 2GNA 0.20 . -3.5 100.9 44.53 Q9.7 43.29
i=12 6LNE 0.40 . -4.5 97.9 44.50 102.3 48.84
i=13 1MNF 1.33 . -1.1 91.8 43.61 90.6 42.15
i=14 4LNE 4.60 . -0.8 85.5 42.76 83.4 43.24

i=15 4TSH 0.53 N/A 94.0 41.91

i=16 1FNA 0.33 . =1.3 95.4 41.23 92.5 40.3
i=17 3MND 1.07 . -3.6 88.4 39.31
i=18 6FNB 0.13 -0.3 97.4 39.25
i=19 2TSH 0.20 . N/A 95.0 38.66 93.0 36.54
i=20 3LNE 1.00 . -3.1 87.7 38.31
i=21 2TSA 0.33 . -7.9 92.3 38.08
i=22 STSH 0.07 . 0.0 98.6 37.44
i=23 4FNB 1.27 . -1.2 85.6 37.27
i=24 9LNE 0.40 . -2.8 90.6 37.23 88.2 36.55
i=25 5TSB 0.13 . -8.4 95.3 37.13

i=26 4GNB 1.53
i=27 ULNE 0.60
i=28 1TSB 0.47
i=29 S5MND 0.53
i=30 2LNB 0.20

-2.0 84.4 36.87 85.7 38.67
-8.5 87.5 35.85
N/A 88.0 35.27
-4.9 87.3 35.16
-2.6 91.4 35.03
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i=31 4LNB 0.80 . -1.2 85.2 34.79
i=32 3FNB 0.60 . -2.2 86.3 34.73
i=33 2FNA 0.27 . N/A 89.3 34.15
i=34 1FSB 0.40 .9 =-13.7 87.3 33.94
i=35 1MNG 0.07 . 0.0 94.5 33.34
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APPENDIX C: FINAL OPERATIONAL PROFILES MODEL SUMMARY
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OPERATIONS SUMMARY

FOR

MCCHORD AFB

This is the final version of a series of AOP models

developed for the McChord Sensitivity Study. Various

revisions have been made to the original aircraft flight
track and profile data as discussed in the Technical Report.

FILE NAME :@

DATE :

PREPARED BY:

BASEOPS 3.00
BASEOPS 3.00
BASEOPS 3.00

MCS4

12-12-90

W.R. Lundberg
AAMRL/BBE

Wright-Patterson AFB, OHIO 45433
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OPERATIONS SUMMARY
FOR

MCCHORD AFB

DESCRIPTION:
This is the final version of a series of AOP models
developed for the McChord Sensitivity Study. Various
revisions have been made to the original aircraft flight
track and profile data as discussed in the Technical Report.

FILE NAME : MNCS4
DATE t 12-12-90
PREPARED BY: W.R. Lundberg

AAMRL/BBE
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* BASEOPS 3.00
* FILE NAME: MCS4

REVIEW SIGNATURE
MCCHORD AFB

* CASE NAME: MCS4 with final Profiles and Flight Tracks

LA A2 AR 222 AR 2222222222222 2222222222 dRdRd sl s ot il it o R R R

APPROVING OFFICIAL

REVIEW

c-4

DATE

DATE

DATE

DATE

DATE

\t

DATE:

12-12-90 +
PAGE 2 *
*
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* BASEOPS 3.00
* FILE NAME: MNCS4

AIRCRAFT INFORMATION
NCCHORD AFB

* CASE NAME: NCS4 with final Profiles and Flight Tracks
(222222222 ARl 22ttt 22222 2222222222222 2223 222222332 2232222223222 21

e EEREESESEEREaasssaEEs

DATE:
PAGE 3

12-12-90

*
*

AIRFIELD INFORMATION

Magnetic Declination : 21.5 degrees to EAST
Field Elevation s 322 ft.

SPECIFIC POINTS

ST1

47 Degrees 9 Minutes 11.1
122 Degrees 28 Minutes 30.6
(X = 99983 , Y = 211597 )

Specific point :
Entered at :

Seconds
Seconds

North Latitude
West Longitude

Specific point : ST7
Entered at : 47 Degrees 5 Mi.utes 18.1 Seconds North Latitude
122 Degrees 27 Minutes 39.8 Seconds West Longitude
(X = 103483 , Y = 188002 )
Specific point : ST8
Entered at : 47 Degrees 4 Minutes 48.5 Seconds North Latitude
122 Degrees 26 Minutes 41.7 Seconds West Longitude
(X = 107487 , Y = 185005 )
Specific point : ST9 )
Entered at : 47 Degrees 1 Minutes 21.1 Seconds North Latitude
122 Degrees 28 Minutes 30.6 Seconds West Longitude
(X = 99983 , Y = 164002 )
NAVIGATIONAL AIDS
*** NO NAVIGATIONAL AIDS ENTERED *#**
RUNWAYS
Runway : 16
Length : 10100 ft. Glide Slope : 2.5 Degrees
Displacements : TAKEOFF - 200 ft.
LANDING - 200 ft,.
Start : 47 Degrees 8 Minutes 56.3 Seconds North Latitude
122 Degrees 28 Minutes 31.5 Seconds West Longitude
(X = 99923 , Y = 210100 )
End : 47 Degrees 7 Minutes 16.6 Seconds North Latitude

122 Degrees 28 Minutes 30.5 Seconds West Longitude
(X = 99992 , Y = 200000 )
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* BASEOPS 3.00 AIRCRAFT INFORMATION DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB . PAGE 4 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
LA AR A2 2R 222 22222222222 2222 2222222222233 2222222 RL T L LT RTL L
Runway : 34
Length : 10100 ft. Glide Slope : 2.5 Degrees
Displacements : TAKEOFF - 200 ft.
LANDING -~ 200 ft.
Start : 47 Degrees 7 Minutes 16.6 Seconds North Latitude
122 Degrees 28 Minutes 30.5 Seconds West Longitude
(X = 99992 , Y = 200000 )
End : 47 Degrees 8 Minutes 56.3 Seconds North Latitude

122 Degrees 28 Minutes 31.5 Seconds West Longitude
(X = 99923 , Y = 210100 )
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* BASEOPS 3.00 AIRCRAFT FLIGHT SUMMARY DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 5 ~*
* CASE NAME: MCS4 with final Profiles and Flight Tracks *

LA AR AR AR AR AR R Ty a gy g R g g g R R R R P IR 2 S v v,

_—==ss=a - - £ == _——EEss=s=s
AIRCRAFT PROFILE TRACK TRACK NUMBER OF DAILY OPERATIONS
ID ID TYPE DAY EVE NIGHT TOTAL
Cc-130 4LSE 16E ARRIVAL 0.20 0.00 0.20
Cc-130 4FSF 16F ARRIVAL 0.00 0.00 0.00
C-130 4LNE 34E ARRIVAL 8.47 0.00 8.47
C-130 4FSB 168 CLOSED 0.00 0.00 0.00
Cc~-130 4TSC 16C CLOSED 0.40 0.00 0.40
C-130 4FsaG 166 CLOSED 0.00 0.00 0.00
C-130 4GNB 34B CLOSED 1.73 0.00 1.73
Cc-130 4TNB 34B CLOSED 1.27 0.00 1.27
c-130 4FNB 34B CLOSED 1.33 0.00 1.33
c-130 4LNB 34B CLOSED 1.00 0.00 1.00
C-130 4TNC 34cC CLOSED 1.33 0.00 1.33
c-130 4FNC 34c CLOSED 0.87 0.00 0.87
C-130 4GNC 34c CLOSED 0.87 0.00 0.87
c-130 4LNC 34cC CLOSED 2.00 0.00 2.00
C-130 4FNF 34F CLOSED 0.20 0.00 0.20
C-130 4FNG 346 CLOSED 0.27 0.00 0.27
C-130 4TSA 16A DEPARTURE 0.53 0.00 0.53
c-130 4TSH 16H DEPARTURE 0.53 0.00 0.53
C-130 4GNA 34A DEPARTURE 0.27 0.00 0.27
Cc-130 4TNA 34A DEPARTURE 4.00 0.00 4.00
Cc-130 4FNA 34A DEPARTURE 0.13 0.00 0.13
c-130 4TNH 34H DEPARTURE 0.20 0.00 0.20
TOTAL C-130 ARRIVAL 8.67
TOTAL C-130 DEPARTURE 5.66
TOTAL C-130 CLOSED PATTERN 11.27
Cc-141 1LSE 16B ARRIVAL 0.07 0.00 0.07
c-141 1LSF 16F ARRIVAL 0.27 0.00 0.27
Cc-141 1LNE 34E ARRIVAL 3.27 0.00 3.27
c-141 1MNC 34M  ARRIVAL 1.33 0.00 1.33
c-141 1MNG 340 ARRIVAL 0.07 0.00 0.07
Cc-141 1MNF 34P ARRIVAL 1.27 0.00 1.27
C-141 iGsB 168 CLOSED 0.73 0.00 0.73
Cc-141 1TSB 16B CLOSED 0.47 0.00 0.47
c-141 1rsB 168 CLOSED 0.40 0.00 0.40
c-141 1Frsc 16cC CLOSED 0.60 0.00 0.60
C-141 1GNB 34B CLOSED 11.47 0.00 11.47
Cc-141 1TNB 348 CLOSED 1.53 0.00 1.53
c-141 1FNB. 348 CLOSED 5.07 0.00 5.07
c-141 1LNB 34B CLOSED 1.87 0.00 1.87
C-141 1TNC 34c CLOSED 0.20 0.00 0.20
C-141 1FNF 34r CLOSED 2.93 0.00 2.93
Cc-141 1FNG 346G CLOSED 0.40 0.00 0.40
c-141 1FNA 349 CLOSED 0.53 0.00 0.53
Cc-141 1GNA 34Q CLOSED 1.87 0.00 1.87
c-141 1GNC 34s CLOSED 2.67 0.00 2.67
c-141 1FRc s CLOSED 0.93 0.00 0.93
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* BASEOPS 3.00 AIRCRAFT FLIGHT SUMMARY DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 6 ~*
* CASE NAME: MCS4 with final Profiles and Flight Tracks *

*****t**********************************************************************

AIRCRAFT PROFILE TRACK TRACK NUMBER OF DAILY OPERATIONS
ID ID TYPE DAY EVE NIGHT TOTAL
Cc-141 1LNC 34vU CLOSED 1.27 0.00 1.27
C-141 1TSA 16A DEPARTURE 0.73 0.00 0.73
Cc-141 1TSH 16H DEPARTURE 0.53 0.00 0.53
c-141 1TNA 34A DEPARTURE 4.47 0.00 4.47
C-141 1TNH 341 DEPARTURE 0.07 0.00 0.07
TOTAL C-141 ARRIVAL 6.28
TOTAL C-141 DEPARTURE 5.80
TOTAL C-141 CLOSED PATTERN 32.94
F-106 2LSE 16E ARRIVAL 0.27 0.00 0.27
F-106 2MND 34N ARRIVAL 1.07 0.00 1.07
F-106 2LNE 34v ARRIVAL 2.13 0.00 2.13
F-106 2FSB 168 CLOSED 0.20 0.00 0.20
F-106 2FSD 16D CLOSED 1.87 0.00 1.87
F-106 2TSD 16D CLOSED 0.20 0.00 0.20
F-106 2LSD 16D CLOSED 0.67 0.00 0.67
F-106 2FSsG 166 CLOSED 0.33 0.00 0.33
F-106 2FSH 16Q CLOSED 0.13 0.00 0.13
F-106 2FNB 34B CLOSED 1.47 0.00 1.47
F-106 2GNB 34B CLOSED 0.20 0.00 0.20
F-106 2LNB 34B CLOSED 0.47 0.00 0.47
F-106 2FNF 34r CLOSED 0.07 0.00 0.07
F-106 2FNG 346G CLOSED 0.60 0.00 0.60
F-106 2FNA 349 CLOSED 0.33 0.00 0.33
F-106 2GNA 349 CLOSED 0.20 0.00 0.20
F-106 2GND 34T CLOSED 0.60 0.00 0.60
F-106 2LND 34T CLOSED 2.13 0.00 2.13
F-106 2FND 34w CLOSED 4.00 0.00 4.00
F-106 2TSA 16A DEPARTURE 0.33 0.00 0.33
F-106 2TSH 16H DEPARTURE 0.20 0.00 0.20
F-106 2TNA 34A DEPARTURE 5.60 0.00 5.60
F-106 2TNH 34H DEPARTURE 0.13 0.00 0.13
TOTAL F-106 ARRIVAL 3.47
TOTAL F-106 DEPARTURE 6.26
TOTAL F-106 CLOSED PATTERN 13.47
T-33 3LSE 16E ARRIVAL 0.20 0.00 0.20
T-33 3LNE 34E ARRIVAL 1.00 0.00 1.00
T-33 3MND 34N ARRIVAL 1.07 0.00 1.07
T-33 3TsB 16B CLOSED 0.00 0.00 0.00
T-33 3FsB 168 CLOSED 0.13 0.00 0.13
T-33 3Gsp 16D CLOSED 0.67 0.00 0.67
T-33 3FsG 166 CLOSED 0.20 0.00 0.20
T-33 3FNB 348 CLOSED 0.53 0.00 0.53
T-33 3GND 34D CLOSED 1.13 0.00 1.13
T-33 3FND 34D CLOSED 2.40 0.00 2.40
T-33 3LND 340 CLOSED 1.07 0.00 1.07
T-33 3FNG 3406 CLOSED 0.47 0.00 0.47
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* BASEOPS 3.00 AIRCRAFT FLIGHT SUMMARY DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 7 =

* CASE NAME: MCS4 with final Profiles and Flight Tracks *
LA 222222222222 s a2 R 2 a2t 223222222222 222222223222 22222222 22222222222

AIRCRAFT PROFILE TRACK TRACK NUMBER OF DAILY OPERATIONS
ID ID TYPE DAY EVE NIGHT TOTAL
T-33 3TSH 16H DEPARTURE 0.27 0.00 0.27
T-33 3TNA 34A DEPARTURE 2.67 0.00 2.67
T-33 3FNH 34H DEPARTURE 0.13 0.00 0.13
TOTAL T-33 ARRIVAL 2.27
TOTAL T-33 DEPARTURE 3.07
TOTAL T-33 CLOSED PATTERN 6.60

TRANSIENT AIRCRAFT

AIRCRAFT PROFILE TRACK TRACK NUMBER OF DAILY OPERATIONS
ID ID TYPE DAY EVE NIGHT TOTAL
c-9 7LNE 34E ARRIVAL 0.60 0.00 0.60
c-9 7TSB 16B CLOSED 0.07 0.00 0.07
c-9 7FND 34D CLOSED 0.07 0.00 0.07
c-9 7TSA 16A DEPARTURE 0.13 0.00 0.13
c-9 7TSH 16H DEPARTURE 0.13 0.00 0.13
c-9 7TNA 34A DEPARTURE 0.33 Q.00 0.33
TOTAL C~9 ARRIVAL 0.60
TOTAL C-9 DEPARTURE 0.59
TOTAL C-9 CLOSED PATTERN 0.14
C-130 8LSE 16E ARRIVAL 0.13 0.00 0.13
c-130 8LNE 34E ARRIVAL 1.07 0.00 1.07
c-130 8TSB i6B CLOSED 0.40 0.00 0.40
Cc-130 8GNB 34B CLOSED 0.33 0.00 0.33
c-130 8TSA 16a DEPARTURE 0.33 0.00 0.33
C-130 8TNA 34A DEPARTURE 0.20 0.00 0.20
c-130 8TNH 34H DEPARTURE 0.07 0.00 0.07
TOTAL C-130 ARRIVAL 1.20
TOTAL C-130 DEPARTURE 0.60
TOTAL C-130 CLOSED PATTERN 0.73
C-135a 6LSE 16E ARRIVAL 0.07 0.00 0.07
C-135A 6LNE 34E ARRIVAL 0.40 0.00 0.40
C=135A 6FNB 34B CLOSED 0.13 0.00 0.13
C-135A 6TSH 168 DEPARTURE 0.07 0.00 0.07
C-135A 6TNA 34A DEPARTURE 0.27 0.00 0.27
TOTAL C-135A ARRIVAL 0.47
TOTAL C-135A DEPARTURE 0.34
TOTAL C-135A CLOSED PATTERN 0.13
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* BASEOPS 3.00 AIRCRAFT FLIGHT SUMMARY DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 8 ~*
* CASE NAME: MCS4 with final Profiles and Flight Tracks *

LA S22 A2 AR A2 222 R 222222222222 22222 2222222222223 22232222 2 24

AIRCRAFT PROFILE TRACK TRACK NUMBER OF DAILY OPERATIONS
1D ID TYPE DAY EVE NIGHT TOTAL
F~5A&B 9LNE 34E ARRIVAL 0.60 0.00 0.60
F-5A&B 9FND 34D CLOSED 0.40 0.00 0.40
F-5A&B 9LND 34D CLOSED 0.13 0.00 0.13
F-5A&B 9TSA 16A DEPARTURE 0.07 0.00 0.07
F-5A&B 9TNA 34A DEPARTURE 0.20 0.00 0.20
TOTAL F-5A&B ARRIVAL 0.60
TOTAL F-5A&B DEPARTURE 0.27
TOTAL F-5A&B CLOSED PATTERN 0.53
F-15 SLSE 16E ARRIVAL 0.40 0.00 0.40
F-15 SLNE 34E ARRIVAL 0.13 0.00 0.13
F-15 5MND 34N ARRIVAL 0.53 0.00 0.53
F-15 5TSB 168 CILOSED 0.13 0.00 0.13
F-15 5FSD 16D CLOSED 0.47 0.00 0.47
F-15 SLSD 16D CLOSED 0.33 0.00 0.33
F-15 5FSG 16G CLOSED 0.13 0.00 0.13
F-15 5FNB 34B CLOSED 0.07 0.00 0.07
F-15 SFND 34D CLOSED 0.73 0.00 0.73
F-15 5FNG 346 CLOSED 0.20 0.00 0.20
F-15 S5LND 34T CLOSED 0.73 0.00 0.73
F-15 5TSH 16H DEPARTURE 0.07 0.00 0.07
F-15 5TNA 34A DEPARTURE 1.47 0.00 1.47
TOTAL F-15 ARRIVAL 1.06
TOTAL F-~15 DEPARTURE 1.54
TOTAL F-15 CLOSED PATTERN 2.79
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES

* PILE NAME: MCS4 MCCHORD AFB

* CASE NAME: MCS4 with final Profiles and Flight Tracks
LA AR SR2R 2 R2dR22dR222 2222232222222 2222222222 222222222232 22X LY R L 2

Flight Profile : 1FNA for a BASED C-141
On Flight Track 34Q
flyby modif./3/4 TRK mod

POWER # DISTANCE ALTITUDE POWER
(FT) (FT)
04 0 500 1.33
04 3300 500 1.33
04 10000 500 1.33
04 20000 1000 1.33
04 25000 2000 1.33
06 89200 10000 1.2
04 270000 10000 1.2
04 300000 2000 1.33
04 349962 500 1.33

SETTING

EPR
EPR
EPR
EPR
EPR
EPR
EPR
EPR
EPR

DATE: 12-12-90 *
PAGE 9 ~*

*

AIRSPEED
(KTS)
200
200
200
200
200
200
200
200
200

Flight Profile : 1FNB for a BASED C-141
On Flight Track 34B
flyby modif./3/4 mod pwr over ST7&9

POWER # DISTANCE ALTITUDE POWER
(FT) (FT)
04 0 1000 1.5
04 11000 1000 1.5
06 20000 3000 1.25
(/] 30000 3000 1.25
05 167000 3000 1.5
04 227373 1000 1.5

SETTING

EPR
EPR
EPR
EPR
EPR
EPR

AIRSPEED
(KTS)
160
160
163
200
163
163
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Flight Profile : 1FNC for a BASED C-141
On Flight Track 34S
flyby modif./3/moved 1500 ft mod 4

POWER # DISTANCE ALTITUDE POWER
(FT) (FT)

06 0 1500 1.2

06 3300 1500 1.2

06 81962 1500 1.2

SETTING

EPR
EPR
EPR

AIRSPEED
(KTS)
160
160
160

Flight Profile : 1FNF for a BASED C-141
On Flight Track 34F
Circle approach
modified to closed track

SETTING

EPR
EPR
EPR

AIRSPEED
(KTS)
143
143
143

POWER # DISTANCE ALTITUDE POWER
(FT) (FT)
05 0 880 1.33
05 14570 880 1.33
05 36849 880 1.33
Cc-11
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 10 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *

AR AR SRR RS R A2 22 2222222222222 2222222222222 2222222222222 222222222 2

Flight Profile : 1FNG for a BASED C-141
On Flight Track 34G
Overhead approach
modified to closed track

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 1500 1.33 EPR 143
05 15180 1500 1.33 EPR 143
05 30362 1500 1.33 EPR 143

Flight Profile : 1FSB for a BASED C-141
On Flight Track 16B
flyby modif./3

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
04 o 200 1.5 EPR 160
04 3300 200 1.5 EPR 160
04 10000 1000 1.25 EPR 163
04 20000 3000 1.25 EPR 163
04 142020 3000 1.25 EPR 163
04 220000 800 1.5 EPR 160
04 231350 200 1.5 EPR 160

Flight Profile : 1FSC for a BASED C-141
On Flight Track 16C
flyby and touch-n-go modif./3

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 o 1.9 EPR 133
03 3300 0 1.8 EPR 114
03 10100 500 1.8 EPR 114
04 16100 1500 1.25 EPR 163
05 58582 1500 1.3 EPR 163
05 63922 1100 1.33 EPR 143
05 74462 800 1.3 EPR 133
05 84962 50 1.3 EPR 133
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 11 ~*
* CASE NAME: MCS4 with final Profiles and Flight Tracks *

2R 2SR 222222 22 2222222222222 22 2222222222222 222222222 22222222}

Flight Profile : 1GNA for a BASED C-141
On Flight Track 34Q
cy 1TNA /3 and mod to TG/4

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 50 1.9 EPR 140
03 3300 o 1.77 EPR 114
03 10000 700 1.77 EPR 135
03 20000 1600 1.77 EPR 173
04 25000 2300 1.5 EPR 163
06 89200 10000 1.2 EPR 200
06 200000 10000 1.2 EPR 200
05 292000 2700 1.3 EPR 163
0s 349962 50 1.3 EPR 140

Flight Profile : 1GNB for a BASED C-141
On Flight Track 34B
touch-n-go modif./3/4 mod pwr to fit ST7&9

POWER # DISTANCE ALTITUDE POWER SETITING AIRSPEED

(FT) (FT) (KTS)
03 0 0 1.9 EPR 133
03 3300 0 1.8 EPR 114
03 11000 700 1.8 EPR 150
03 20000 1600 1.8 EPR 173
04 307.00 2600 1.3 EPR 163
05 34000 3000 1.3 EPR 163
0s 138043 3000 1.3 EPR 163
05 166700 2700 1.3 EPR 163
04 210000 600 1.56 EPR 143
03 227373 S0 1.9 EPR 133

Flight Profile : 1GNC for a BASED C-141
On Flight Track 34S
touch-n-go modif./3/ moved 1500 ft mod4

POWER # DISTANCE ALTITUDE POWER SETITING AFNSPEED

(FT) (FT) (KTS)
03 0 0 1.9 EPR 133
03 3300 0 1.77 EPR 114
03 10100 500 1.77 EPR 173
04 16100 1500 1.33 EPR 200
0s 57100 1500 1.3 EPR 163
0s 64022 1100 1.3 EPR 143
0s 74662 800 1.25 EPR 133
05 81962 50 1.25 EPR 133
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 12 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *

A ASARAS AR AR Rl sl e Ry Y Ry S Y2222l

Flight Profile : 1GSB for a BASED C-141
On Flight Track 16B
Tacoma east pattern, combines 16B+16Bl profiles.
touch-n-go modif./3/4 pwr ST7&8

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 ) ) 1.9 EPR 133
03 3300 0 1.77 EPR 114
03 10000 900 1.7 EPR 173
03 20000 1600 1.7 EPR 173
04 30000 2600 1.25 EPR 163
04 34000 3000 1.25 EPR 163
05 142020 3000 1.3 EPR 143
05 231350 50 1.25 EPR 133

Flight Profile : 1LNB for a BASED C-141
Oon Flight Track 34B
ST8 mod/4 ST9 adj

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 3000 1.33 EPR 200
05 138043 3000 1.33 EPR 200
05 160000 2700 1.33 EPR 163
0s 210000 800 1.25 EPR 133
0s 227373 50 1.25 EPR 133

Flight Profile : 1LNC for a BASED C-141
On Flight Track 34U
ST8 mod /4 mod to new TRK 2X pwr

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
04 0 1500 1.1 EPR 200
04 20000 1500 1.1 EPR 200
05 57600 1500 1.1 EPR 200
05 69500 800 1.2 EPR 163
05 79962 50 1.2 EPR 133

Flight Profile : 1LNE for a BASED C-141
On Flight Track 34E
Straight in approach/4 mod

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 50 1.25 EPR 133
05 60761 2703 1.3 EPR 163
05 121774 10000 1.3 EPR 163
04 200000 10000 1.25 EPR 163
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POWER/ALTITUDE PROFILES
MCCHORD AFB
* CASE NAME: MCS4 with final Profiles and Flight Tracks

***i***************************i**i*********************************i*******

* BASEOPS 3.00

* FILE NAME: MCS4

Flight Profile :

On Flight Track 16E
straight in approach/3

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED
(FT) (FT) (KTS)
05 (o] 50 1.25 EPR 133
0S5 39455 2100 1.3 EPR 145
05 105983 10000 1.3 EPR 163
05 200000 10000 1.3 EPR 163
Flight Profile : 1LSF for a BASED C-141
On Flight Track 16F
Circle approach
POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED
(FT) (FT) (KTS)
0s (o 50 1.25 EPR 133
05 14570 636 1.25 EPR 133
05 31340 880 1.33 EPR 143
05 96056 3390 1.3 EPR 163
04 131720 10000 1.25 EPR 163
04 200000 10000 1.25 EPR 163
Flight Profile : 1MNC for a BASED C-141
On Flight Track 34M
mod 4 new MA profile (~34S) pwr
POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED
(FT) (FT) (KTS)
06 0 1500 1.1 EPR 163
06 40000 1500 1.1 EPR 163
04 77000 1000 1.33 EPR 163
03 82000 500 1.7 EPR 173
05 146000 2700 1.33 EPR 163
05 210000 10000 1.3 EPR 200
Flight Profile : 1MNF for a BASED C-141
On Flight Track 34P
new TRK + profile /4 mod
POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED
(FT) (FT) (KTS)
05 0 880 1.33 EPR 143
05 37000 880 1.33 EPR 143
05 97000 2700 1.3 EPR 163
0s 158000 10000 1.3 EPR 200
04 300000 10000 1.25 EPR 250

1LSE for a BASED C-141

DATE:

12-12-90 *
PAGE 13 *

*
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PLACE 14 »*
* CASE NAME: MCS4 with final Profiles and Flight Tracks *

AR S SRR R RR RSS2SR 22202222222 tRR22 R R 2222222222222 X2 2]

Flight Profile : 1MNG for a BASED C-141
Oon Flight Track 340
new TRK + profile /4

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
0s 0 1500 1.3 EPR 143
0s 31000 1500 1.3 EPR 143
05 91000 2700 1.3 EPR 163
0s 152000 10000 1.3 EPR 200 r
04 300000 10000 1.25 EPR 200

Flight Profile : 1TNA for a BASED C-141
On Flight Track 34A
Standard instrument departure
take-off modif./3

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 0 1.9 EPR 0
03 3300 0 1.77 EPR 114
03 10000 700 1.77 EPR 135
03 20000 1600 1.77 EPR 173
04 25000 2300 1.25 EPR 163
04 89200 10000 1.33 EPR 200
04 200000 10000 1.33 EPR 200

Flight Profile : 1TNB for a BASED C-141
On Flight Track 34B
Tacoma east pattern, combines 34B+34Bl profiles.
take-off modif./3

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 0 1.9 EPR 0
03 3300 0 1.77 EPR 114
03 10000 900 1.77 EPR 150
03 20000 1600 1.77 EPR 173
04 30000 2600 1.33 EPR 200
04 34000 3000 1.25 EPR 163
04 138043 3000 1.25 EPR 163
04 227373 3000 1.25 EPR 163
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 15 ~*
* CASE NAME: MCS4 with final Profiles and Flight Tracks *

LA S22 222222222 a2 X222 222222222 8222222 2222222222 2222222222222 2222222222222

Flight Profile : 1TNC for a BASED C-141
On Flight Track 34C
VFR pattern (old 34C+34Cl)
take-off modif./4 mod to pwr over ST8

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 ) 1.9 EPR 0
03 3300 ) 1.77 EPR 114
03 10100 900 1 77 EPR 150
03 16100 1500 2 EPR 173
06 58582 3000 1.1 EPR 200
06 84962 3000 1.1 EPR 200
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Flight Profile : 1TNH for a BASED C-141
On Flight Track 34H
Straight out departure
take-off modif.

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 0 1.9 EPR o
03 3300 0o 1.77 EPR 114
03 10000 900 1.77 EPR 135
03 20000 1600 1.77 EPR 173
04 34000 3000 1.25 EPR 163
04 89200 10000 1.33 EPR 200
04 200000 10000 1.33 EPR 200
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Flight Profile : 1TSA for a BASED C-141
On Flight Track 16A
Standard instrument departure
take-off modif

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 0 1.9 EPR 0
03 3300 0 1.77 EPR 114
03 10000 900 1.77 EPR 135
03 20000 1600 1.77 EPR 173
04 34000 3000 1.25 EPR 163
04 89200 10000 1.33 EPR 200
04 200000 10000 1.33 EPR 200
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 16 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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Flight Profile : 1TSB for a BASED C-141
Oon Flight Track 16B
Tacoma east pattern, combines 16B+16Bl1 profiles.
take-off modif.

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTs)
03 0 0 1.9 EPR o
03 3300 0 1.9 EPR 114
03 10000 9200 1.77 EPR 135
03 20000 1600 1.77 EPR 173
04 30000 2600 1.33 EPR 200
04 34000 3000 1.25 EPR 163
04 142020 3000 1.25 EPR 163
04 231350 3000 1.25 EPR 163

Flight Profile : 1TSH for a BASED C-141
On Flight Track 16H
Straight out departure
take-off modif.

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 o 1.9 EPR 0
03 3300 0 1.77 EPR 114
03 10000 900 1.77 EPR 135
03 20000 1600 1.77 EPR 1723
04 34000 3000 1.25 EPR 163
04 89200 10000 1.33 EPR 200
04 200000 10000 1.33 EPR 200

Flight Profile : 2FNA for a BASED F-106
On Flight Track 34Q
flyby modif./PMA alt. 3/TRK mod 4

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 220 94 % RPM 200
05 4500 220 94 % RPM 200
05 10000 220 94 % RPM 200
05 16200 1000 93 % RPM 200
05 34000 3000 93 % RPM 250
06 67400 10000 86 % RPM 250
05 260000 10000 93 % RPM 250
05 310000 2500 94 % RPM 200
(113 349962 220 94 % RPM 200
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 »
* FILE NAME: MCS4 MCCHORD AFB PAGE 17 ~
* CASE NAME: MCS¢ with final Profiles and Flight Tracks *

**t******i*********************ﬂ**i***********i*t***************************

Flight Profile : 2FNB for a BASED F-106
On Flight Track 34B
flyby modif./PMA alt. 3/4 perf

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 90 93 % RPM 200
05 4500 90 93 % RPM 200
05 20000 3000 93 % RPM 250
05 173400 3000 93 $ RPM 200
05 210000 250 93 % RPM 200
0s 227373 90 93 % RPM 200

Flight Profile : 2FND for a BASED F-106
On Flight Track 34w
flyby modif./PMA alt. 3/4 new TRK 2X

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 80 93 % RPM 200
05 13100 80 93 % RPM 200
05 19069 2000 93 § RPM 250
05 43000 2000 93 % RPM 200
05 58400 250 93 % RPM 200
05 68032 80 93 % RPM 200

Flight Profile : 2FNF for a BASED F-106
On Flight Track 34F
Circle approach
modified to closed track

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
0s 0 1000 93 % RPM 200
05 14570 1000 93 % RPM 200
05 36849 1000 93 % RPM 200

Flight Profile : 2FNG for a BASED F-106
On Flight Track 346G
Overhead approach
flyby modif./3

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 200 93 % RPM 200
05 15180 1000 93 % RPM 200
05 30362 200 93 % RPM 200
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 18 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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Flight Profile : 2FSB for a BASED F-106
On Flight Track 16B
all ops included in modif./3

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED
(FT) (FT) (KTS)
01 0 0 108 % RPM 0
01 4500 0 108 ¥ RPM 175
03 10000 1400 106 % RPM 175
03 16200 3000 106 § RPM 200
05 142020 3000 90 $ RPM 200
05 231350 50 93 % RPM 200
Flight Profile : 2FSD for a BASED F-106
On Flight Track 16D
flyby and touch-n-go modif./3
POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED
(FT) (FT) (KTS)
03 0 100 106 % RPM 175
03 4500 (4] 106 % RPM 175
03 13100 500 106 % RPM 200
05 19069 2000 93 % RPM 200
05 41169 2000 93 % RPM 200
0S 47138 450 95 % RPM 200
05 56138 50 95 % RPM 175
Flight Profile : 2FSG for a BASED F-106
On Flight Track 166G
Overhead approach
modif. to closed track/PMA alt. 3
POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED
(FT) (FT) (KTS)
0s (4] 160 93 % RPM 200
05 15180 1000 93 % RPM 200
05 30362 160 93 % RPM 200
Flight Profile : 2FSH for a BASED F-106
On Flight Track 16Q
flyby modif./PMA alt. 3/TRK mod 4 pwr
POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED
(FT) (FT) (KTS)
05 0 100 93 % RPM 200
05 25000 100 93 $ RPM 200
05 40000 5000 93 % RPM 200
0s 67400 10000 93 % RPM 200
05 315000 10000 93 % RPM 200
05 349962 100 93 % RPM 200
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POWER/ALTITUDE PROFILES
MCCHORD AFB
* CASE NAME: MCS4 with final Profiles and Flight Tracks

(22222 222222222 22222222 2R X222 22222222222 dR 222222t it il i 88222 2 2 2 2224

* BASEOPS 3.00

* FILE NAME: MCS4

Flight Profile : 2GNA for a BASED F-106
On Flight Track 34Q
touch-n~-go modif./3/4 new TRK! +pwr

POWER #

01
01
03
03
03
06
05
05
0S

DISTANCE
(FT)
0
4500
11000
16200
34000
67400
200000
302000
349962

ALTITUDE
(FT)
50
0
1000
3000
4000
10000
10000
2500
50

POWER

108
108
106
106
106
86.5
93
100
93

mod

SETITING

9P P OP OP OP P OP P OP
=

DATE:
PAGE 19

AIRSPEED
(KTS)
200
175
175
200
350
250
250
200
200

12-12-90 *

*
*

Flight Profile :

On Flight Track 34B
Tacoma east pattern (old 34B+34Bl)
touch-n-go modif./3/4

POWER #

01
01
03
05
05
06
05
05
05

DISTANCE
(FT)
0
4500
11000
16200
20000
34000
138043
180000
227373

ALTITUDE
(FT)
50
0
1000
3000
3000
3000
3000
2500
50

2GNB for a BASED F-~106

POWER

108
108
106
93
93
93
93
100

SETTING

RPM

9 dP P dP 0P P P 0P OF
=

AIRSPEED
(KTS)
160
175
175
200
200
250
200
200
160

Flight Profile :

On Flight Track 34T
TG mod /4 pwr mod (1 TO incl), + new TRK

POWER #

03
03
03
05
05
05

DISTANCE

(FT)

0

4500

13100

41000

56000

65236

ALTITUDE
(FT)
0
o
2000
2000
250
50

2GND for a BASED P-106

POWER

106
106
93
96
96
96

SETTING

AIRSPEED
(KTS)
145
175
200
200
181
145

c-21




LA RS2 R 22 RX2 2222 222222222222 2222222222222 o2 a2 X2 2222 222222222222 22222

* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 20 ~*
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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Flight Profile : 2LNB for & BASED F-106
On Flight Track 34B

ST8 mod
POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED
(FT) (FT) (KTS)
06 (1] 3000 87 % RPM 325
05 138000 3000 88 % RPM 325
05 218400 450 88 % RPM 200
0s 227373 50 88 % RPM 145

- - - - — - D W G e G D N G S G G S G S A D D S Y e e S S S e U T G R -

Flight Profile : 2LND for a BASED F-106
Oon Flight Track 34T
ST8 mod/4 to fit ST7&8 +TRK mod

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
06 ) 2000 83 % RPM 300
05 41000 2000 93 % RPM 250
05 43000 1700 93 % RPM 200
05 55000 450 88 % RPM 181
05 65236 50 88 % RPM 145

Flight Profile : 2LNE for a BASED F-106
On Flight Track 34V
landing same pwr./3/4 moved to 34V

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 50 93 % RPM 170
0s 20000 750 93 % RPM 170
0s 60761 2400 93 § RPM 200
06 121774 10000 86 % RPM 200
06 200000 10000 86 ¥ RPM 250

- — - - . T T > - — - T S Y T A A S e - Y W S G v e S A . - - ——

Flight Profile : 2LSD for a BASED F-106
On Flight Track 16D
ST8 mod

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
06 0 2000 86 $ RPM 325
05 41200 2000 88 % RPM 325
0s 47138 450 88 % RPM 200
05 56138 50 88 % RPM 145

Cc-22
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POWER/ALTITUDE PROFILES
MCCHORD AFB

* CASE NAME: MCS4 with final Profiles and Flight Tracks *
22X 2222222222 222222222222 232222222222 2222222222 X2zt 2a2tig 222 X222 X2 X

* BASEOPS 3.00
* FILE NAME: MCS4

Flight Profile : 2LSE for a BASED F-106
On Flight Track 16E
straight in approach

/3
POWER #
05
05
06
06

DISTANCE
(FT)
0
39455
105983
200000

ALTITUDE
(FT)
50
2067
10000
10000

DATE: 12-12-90 *
PAGE 21 *

POWER SETTING AIRSPEED
(KTS)
90 § RPM 200
90 % RPM 200
86 % RPM 200
86 % RPM 250

Flight Profile : 2MND for a BASED F-106
On Flight Track 34N

use 2GND and mod 4, moved to

POWER #

05
05
0s
03
03
05
05
06
06

DISTANCE
(FT)
0
12000
40000
53000
60400
65000
116000
177000
300000

ALTITUDE
(FT)
80
250
2000
1700
80
200
2000
10000
10000

new TRK ST8 data

POWER SETTING AIRSPEED

93
93
93
106
106
93
93
86
86

Flight Profile : 2TNA for a BASED F-106
Oon Flight Track 34A
std instr departure (90 deg LH)
takeoff modif./3/4 T.O0.R. shut OFF!

POWER #

01
01
03
03
03
06
06

DISTANCE

(FT)

0

4500

11000

16200

34000

67400

200000

ALTITUDE

(FT)

0

0

1000
3000
4000
10000
10000

POWER

108
108
106
106
106

93

93

9P OP OP dP 0P P OP OP o

(KTS)
RPM 200
RPM 200
RPM 250
RPM 175
RPM 175
RPM 175
RPM 200
RPM 250
RPM 250

SETTING AIRSPEED

9P dP dP dP 0P OF X

RPM
RPM
RPM
RPM
RPM
RPM
RPM

c-23

(KTS)
20
175
175
200
350
250
250
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POWER/ALTITUDE PROFILES
MCCHORD AFB
* CASE NAME: MCS4 with final Profiles and Flight Tracks

L2222 2222222223222 2222222222222 22222222t 2 222 22t 22i s 2 s s s s et t st e

* BASEOPS 3.
* FILE NAME:

00
MCSs4

Flight Profile : 2TNH for a BASED F-i06
On Flight Track 34H

straight out
takeoff modi

departure
£./3/4 adj

POWER # DISTANCE ALTITUDE

(FT) (FT)

01 0 (¢]

01 4500 0

03 12000 1000

03 16200 2000

03 34000 4000

05 67400 10000

05 200000 10000

POWER

108
108
106
106
106

93

93

SETTING

DATE: 12-12-90 *

PASE 22

AIRSPEED
(KTS)

0

175
220
350
350
200
200

*
*

Flight Profile :

2TSA for a BASED F-106

On Flight Track 16A
takeoff modif./3/4
POWER # DISTANCE ALTITUDE
(FT) (FT)
01 0 0
01 4500 L]
03 11000 1000
03 16200 3000
03 34000 4000
03 67400 10000
03 200000 10000

POWER

108
108
106
106
106

93

SETTING

AIRSPEED
(KTS)

()

170
170
250
350
350
350

Flight Profile :
On Flight Track 16D

2TSD for a BASED F-106

ST8 mod
POWER # DISTANCE ALTITUDE

(FT) (FT)

01 0o 0

01 4100 0

03 8500 90

03 13100 500

06 27000 2000

06 56138 2000

POWER

108
lo8
106
106
86
86

SETTING

% RPM
% RPM
% RPM
% RPM
]
3

AIRSPEED
(KTS)

0

184
300
300
325
325

C-24
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 23 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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Flight Profile : 2TSH for a BASED F-106
On Flight Track 16H
takeoff modif./3/4 TRK moved 16H

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
01 0 0 108 % RPM 0

01 4500 0 108 $ RPM 170
03 11000 1000 106 % RPM 170
03 16200 3000 106 % RPM 250
03 34000 4000 106 $ RPM 350
03 67400 10000 93 % RPM 350
03 200000 10000 93 § RPM 350
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Flight Profile : 3FNB for a BASED T-33
Oon Flight Track 34B
Tacoma east pattern (old 34B+34Bl)
low flyby modif.

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
04 0 1000 80 % RPM 200
04 4500 1000 80 % RPM 200
04 16200 1000 80 % RPM 200
04 138043 1000 80 % RPM 200
04 2273173 1000 80 % RPM 200

. — . - —— - —— - T R T G G T G - S D e T S S I ot - - — N - — - . = - - -

Flight Profile : 3FND for a BASED T-33
On Flight Track 34D
VFR closed loop (old 34D+34D1l), innermost loop.
flyby modif.

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
04 0 2000 80 % RPM 200
04 5000 2000 80 % RPM 200
04 13100 2000 80 % RPM 200
04 19069 2000 80 % RPM 200
04 40969 2000 80 § RPM 200
04 46938 2000 80 % RPM 200
04 55938 2000 80 % RPM 200
Cc-25
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* BASEOPS 3.00
* FILE NAME: MCs4

POWER/ALTITUDE PROFILES
MCCHORD AFB

* CASE NAME: MCS4 with final Profiles and Flight Tracks
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Flight Profile : 3FNG for a BASED T-33
On Flight Track 34G
Overhead approach
closed trk flyby modif.

DATE:

12-12-90 *
PAGE 24 *

*

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED
(FT) (FT) (KTS)
05 0 2000 80 % RPM 125
0s 15180 2000 80 % RPM 125
0s 30362 2000 80 % RPM 125
Flight Profile : 3FNH for a BASED T-33
Oon Flight Track 34H
straight out departure
flyby modif.
POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED
(FT) (FT) (KTS)
04 0 3000 90 % RPM 200
04 5000 3000 90 % RPM 200
04 15000 3000 90 % RPM 200
04 34000 3000 90 % RPM 250
04 104200 10000 90 % RPM 300
04 200000 10000 90 % RPM 300
Flight Profile : 3FSB for a BASED T-33
On Flight Track 16B
ST8 mod
POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED
(FT) (FT) (KTS)
04 0 1000 90 $ RPM 200
04 231350 1000 90 % RPM 200
Flight Profile : 3FSG for a BASED T-33
On Flight Track 166G
Overhead approach
modif to closed track flyby
POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED
(FT) (FT) (KTS)
05 0 2000 80 % RPM 125
05 15180 2000 80 % RPM 125
05 30362 2000 80 % RPM 125

C-26
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 25 ~*
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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Flight Profile : 3GND for a BASED T-33
On Flight Track 34D
VFR closed loop (old 34D+34Dl), innermost loop.
touch-n-go modif./3

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 0 100 $ RPM 125
03 5000 0 95 § RPM 200
03 13100 500 95 % RPM 150
05 19069 2000 80 § RPM 125
05 40969 2000 80 § RPM 125
05 46938 450 80 $ RPM 125
05 55938 50 80 % RPM 125

Flight Profile : 3GSD for a BASED T-33
Oon Flight Track 16D
VFR closed loop (old 16D+16Dl), innermost loop.
flyby and touch-n~-go modif./3

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 Q0 0 100 % RPM 0
03 5000 0 100 ¥ RPM 125
03 13100 500 95 % RPM 150
05 19069 2000 80 % RPM 200
05 41169 2000 80 % RPM 125
0s 47138 450 80 § RPM 125
05 56138 50 80 % RPM 125

Flight Profile : 3LND for a BASED T-33
On Flight Track 34D

ST8 mod
POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED
(FT) (FT) (KTS)
04 o 2000 90 % RPM 300
0s 41000 2000 80 % RPM 300
05 46938 450 80 % RPM 150
0s 55938 50 80 % RPM 125

c-27
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* BASEQPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 26 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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Flight Profile : 3LNE for a BASED T-33
On Flight Track 34E
Straight in approach
modif./ 4 mod

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 50 85 % RPM 125
05 60761 2703 85 % RPM 125
05 121774 10000 80 % RPM 220
04 200000 10000 90 % RPM 300

Flight Profile : 3LSE for a BASED T-33
On Flight Track 16E
straight in approach
modif.

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) ‘ (KTS)
05 ] 50 80 % RPM 125
05 39455 2067 80 % RPM 125
05 105983 10000 80 % RPM 125
04 200000 10000 90 % RPM 300

Flight Profile : 3MND for a BASED T~-33
On Flight Track 34N
/4 mod combines 3FND + 3LNE (TRK moved w/o need)

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 2000 80 % RPM 200
05 66000 2000 80 % RPM 20r:
05 111000 2000 85 % RPM 125
05 176000 10000 85 ¥ RPM 250
04 300000 10000 90 % RPM 300

Flight Profile : 3TNA for a BASED T-33
On Flight Track 34A
takeoff modif incl 3 to 34H./3

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 0 100 % RPM 0
03 5000 0 100 % RPM 125
03 11000 350 100 ¥ RPM 125
03 34000 3000 95 % RPM 200
04 104000 10000 90 % RPM 250
04 200000 10000 90 % RPM 300
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POWER/ALTITUDE PROFILES
MCCHORD AFB
* CASE NAME: MCS4 with final Profiles and Flight Tracks
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* BASEOPS 3.00

* FILE NAME: MCS4

Flight Profile :

On Flight Track 16B
Tacoma east pattern (old 16B+16Bl)
no modif. no a/c

POWER #

03
03
05
05
05

DISTANCE
(FT)
0
4500
16200
142020
231350

ALTITUDE
(FT)
0

0
3000
3000
50

3TSB for a BASED T-33

POWER

100
100
80
80
80

SETTING

% RPM
% RPM
% RPM
% RPM
% RPM

DATE:
PAGE 27

AIRSPEED
(KTS)
0
200
125
125
125

12-12-90 *

*
*

Flight Profile :

On Flight Track 16H
straight out departure
takeoff modif./3

POWER #

03
03
03
03
04
04

DISTANCE

(FT)

0

5000

10000

34000

104200

200000

ALTITUDE
(FT)
0

0

350
3000
10000
10000

3TSH for a BASED T-33

POWER

100
100
100
95
90
90

AIRSPEED
(KTS)

0

125
150
200
300
300
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Flight Profile :

On Flight Track 34A
Std instr departure (90 deg LH)
flyby modif.

POWER #

03
03
03
03

DISTANCE
(FT)
0
34000
163000
200000

ALTITUDE
(FT)
3000
3000
10000
10000

4FNA for a BASED C-130

POWER

600
600
600
600

SETTING

C TIT
C TIT
C TIT
C TIT

AIRSPEED
(KTS)
170
170
170
170

Flight Profile :

On Flight Track 34B
Tacoma east pattern (old 34B+34Bl)
flyby modif.

POWER #

03
05
05

DISTANCE
(FT)
0
30500
227373

ALTITUDE
(FT)
3000
3000
3000

4FNB for a BASED C-130

POWER

600
600
600

SETTING

C TIT
C TIT
C TIT

AIRSPEED
(KTS)
170
170
170
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 28 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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Flight Profile : 4FNC for a BASED C-130
Oon Flight Track 34C
flyby modif. /4 mod pwr over STS8..

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 1500 500 C TIT 200
05 16100 1500 500 C TIT 200
05 58000 3000 500 C TIT 200
05 84962 3000 500 ¢ TIT 200

Flight Profile : 4FNF for a BASED C-130
On Flight Track 34F
Circle approach

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 ) 50 600 C TIT 130
05 14570 636 600 C TIT 130
05 36849 880 600 C TIT 140

Flight Profile : 4FNG for a BASED C-130
On Flight Track 34G
Overhead approach

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 50 600 C TIT 130
05 15180 610 600 C TIT 130
05 30362 1500 600 C TIT 140
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Flight Profile : 4FSB for a BASED C-130
On Flight Track 16B
Tacoma east pattern (old 16B+16Bl)
Did not change pwr/airspeed to Norton data

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 (o] 0 970 ¢ TIT 170
03 3300 0 970 C TIT 170
03 10000 900 970 € TIT 170
03 20000 1600 970 C TIT 170
05 30500 2650 580 C TIT 140
05 34000 3000 580 Cc T'T 140
05 142020 3000 580 C TIT 140
05 231350 50 580 C TIT 140
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 29 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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Flight Profile : 4FSF for a BASED C-130
On Flight Track 16F
Circle approach
Did not change pwr/airspeed to Norton data.

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 50 580 C TIT 140
0s 14570 636 580 C TIT 140
05 31340 880 580 C TIT 140
05 96056 3390 580 C TIT 140
05 131720 10000 580 C TIT 140
05 200000 10000 580 C TIT 140

Flight Profile : 4FSG for a BASED C-130
On Flight Track 16G
Overhead approach
Did not change pwr/airspeed to Norton data

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 50 580 C TIT 140
05 15180 610 580 C TIT 140
05 30362 1500 580 C TIT 140
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FPlight Profile : 4GNA for a BASED C-130
Oon Flight Track 34A
Std instr departure (90 deg LH)
touch and go modif.

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 0 970 C TIT 0
03 3300 0 970 C TIT 170
03 10000 800 970 C TIT 170
03 20000 1600 970 C TIT 170
03 34000 3000 970 C TIT 170
03 163000 10000 900 C TIT 170
03 200000 10000 900 C TIT 170
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 30 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *

LA AR RS RS R R 2R 2222222 22 222 a2 22 2222 2 X 2222 22222 22 22 22 X

Flight Profile : 4GNB for a BASED C-130
On Flight Track 34B
Tacoma east pattern (old 34B+34Bl)
touch and go modification

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 0 970 C TIT 170
03 3300 0 950 C TIT 180
03 10000 S00 600 C TIT 170
03 20000 1600 600 C TIT 170
05 30500 2650 600 C TIT 170
05 34000 3000 600 C TIT 150
05 138043 3000 600 C TIT 150
05 227373 50 600 C TIT 130

Flight Profile : 4GNC for a BASED C-130
On Flight Track 34cC
VFR pattern (old 34C+34Cl)
touch and go modif.

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 \] o 970 C TIT 170
03 3300 0 950 C TIT 180
03 10100 500 600 C TIT 170
05 16100 1500 600 C TIT 170
05 58582 1500 600 C TIT 170
05 63922 1100 600 C TIT 170
05 74462 800 600 C TIT 150
05 84962 50 600 C TIT 130

Flight Profile : 4LNB for a BASED C-130
On Flight Track 34B
ST8 mod

POWER # DISTANCE ALTITUDE POWER SETITING AIRSPEED

(FT) (FT) (KTS)

05 0 3000 580 C TIT 210

05 138000 3000 580 C TIT 210

05 227373 S0 580 C TIT 140
C-32
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 31 ~*
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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Flight Profile : 4LNC for a BASED C-130
On Flight Track 34C
ST8 mod

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 1500 580 C TIT 210
05 58582 1500 580 C TIT 210
05 63922 1500 500 C TIT 170
05 74462 800 500 C TIT 150
05 84962 50 580 C TIT 130
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Flight Profile : 4LNE for a BASED C~130
Oon Flight Track 34E
Straight in approach

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 50 600 C TIT 130
05 60761 2703 600 C TIT 150
05 121774 10000 600 C TIT 170
05 200000 10000 600 C TIT 170

Flight Profile : 4LSE for a BASED C-130
On Flight Track 16E
straight in approach

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 50 600 C TIT 130
05 39455 2067 600 C TIT 150
05 105983 10000 600 C TIT 170
05 200000 10000 600 C TIT 170
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Flight Profile : 4TNA for a BASED C-130
On Flight Track 34A
Std instr departure (90 deg LH)
take-off and touch~-n-go modif./3

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 0 970 C TIT 0
03 3300 0 970 C TIT 170
03 10000 400 970 C TIT 180
03 20000 1600 950 C TIT 170
03 34000 3000 950 C TIT 170
03 163000 10000 900 C TIT 170
03 200000 10000 900 C TIT 170
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POWER/ALTITUDE PROFILES

* BASEOPS 3.

00

* FILE NAME: MCS4
* CASE NAME: MCS4 with final Profiles and Flight Tracks
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MCCRORD AFB

Flight Profile : 4TNB for a BASED C-130
On Flight Track 34B
Tacoma east pattern (old 34B+34Bl)

take off modif.

POWER # DISTANCE

03
03
03
03
05
05

(FT)
0
3300
10000
20000
34000
227373

ALTITUDE
(FT)
0

0
900
1600
3000
3000

POWER

970
970
950
600
600
600

SETTING

C TIT
C TIT
C TIT
C TIT
C TIT
C TIT

DATE: 12-12-~-90 *

PAGE 32

AIRSPEED
(KTS)
0
170
180
170
170

*
*

Flight Profile : 4TNC for a BASED C-130
On Flight Track 34C

VFR pattern (old 34C+34Cl)
take off modif./d pwr mod over STS8

POWER # DISTANCE

03
03
03
05
1]
05

(FT)
0
3300
10100
16100
58000
84962

ALTITUDE

(FT)

o

0

500
1500
3000
3000

POWER

970
970
950
500
500
500

SETTING

C TIT
C TIT
C TIT
C TIT
C TIT
C TIT

AIRSPEED
(KTS)

0

170
180
200
200
200
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Flight Profile : 4TNH for a BASED C-130
Oon Flight Track 34H
straight out departure

POWER # DISTANCE

03
03
03
03
03
03
03

(FT)
0
3300
10000
20000
34000
163000
200000

ALTITUDE
(FT)
0
0
500
1600
3000
10000
10000

POWER

970
970
950
950
900
900
900

SETTING

¢ TIT
C TIT
C TIT
C TIT
C TIT
C TIT
C TIT

AIRSPEED
(KTS)

0

170
170
170
170
170
170

C-34




222 X222 2222222222222 X222 2222222222222 222 222X 2 2222 22 2 2 a2l ld Rl

POWER/ALTITUDE PROFILES
MCCHORD AFB

* BASEOPS 3.00
* FILE NAME: MCS4

* CASE NAME: MCS4 with final Profiles and Flight Tracks

DATE: 12-12-90 *

PAGE 33

*
*
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Flight Profile : 4TSA for a BASED C-130
On Flight Track 16A
Std instr departure (90 deg LH)

/3
POWER #

03
03
03
03
03
03
03

DISTANCE

(FT)

C

3300

10000

20000

34000

163000

200000

ALTITUDE
(FT)
0

0

400
1600
3000
10000
10000

POWER

970
970
970
900
900
600
600

SETTING

AIRSPEED
(KTS)

0

170
180
170
170
170
170
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Flight Profile : 4TSC for a BASED C-130
Oon Flight Track 16C
VFR pattern (old 16C+16Cl)

POWER #

03
03
03
0s
05
05
05
05

DISTANCE

(FT)

0

3300

10100

16100

58582

63922

74462

84962

ALTITUDE
(FT)
0
0
500
1500
1500
1100
800
50

SETITING

s NeNeNeNeNeNeNe

TIT
TIT
TIT
TIT
TIT
TIT
TIT
TIT

AIRSPEED
(KTS)

0

170
180
170
170
150
150
130

Flight Profile : 4TSH for a BASED C-130
On Flight Track 16H

straight out departure/4 pwr mod ST9

POWER #

03
03
03
03
03
03
03

DISTANCE

(FT)

0

3300

10000

20000

42000

89200

200000

ALTITUDE
(FT)
0

0

500
1600
3000
10000
10000

POWER

970
970
970
950
950
600
600

SETTING

AIRSPEED
(KTS)

)

170
180
170
170
170
170

Cc-35




LA AR AR AR AR ARR Rl Rl 2Rt 2222222 223222222 22222228222 2 ]

* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* FILE NAME: MCs4 MCCHORD AFB PAGE 34 ~
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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Flight Profile : S5FNB for a TRANSIENT F-15
On Flight Track 34B
new flyby/ 3

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
04 o 300 75 % RPM 250
04 30000 3000 75 % RPM 300
04 200000 3000 75 % RPM 300
04 227373 300 75 % RPM 250

Flight Profile : 5FND for a TRANSIENT F-15
On Flight Track 34D
new flyby/PMA alt. 3

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
04 0 100 75 % RPM 250
04 30000 3000 75 § RPM 250
04 55938 io00 75 % RPM 250
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Flight Profile : 5FNG for a TRANSIENT F-15
On Flight Track 34G
closed flyby on landing

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
0s 0 1000 75 % RPM 170
05 30362 1000 75 % RPM 170

Flight Profile : 5FSD for a TRANSIENT F-15
On Flight Track 16D
flyby, w/1 TO, new/PMA alt. 3/4 ST1

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 200 80 $ RPM 250
05 3000 200 75 % RPM 250
05 10100 1000 75 % RPM 250
05 27340 3000 75 % RPM 300
05 50000 1000 80 $ RPM 250
05 56138 200 80 % RPM 250
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* FILE NAME: NCS4 MCCHORD AFB PAGE 35 ~
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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Flight Profile : 5FSG for a TRANSIENT F-15
On Flight Track 16G
new flyby in closed trk

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 1000 75 % RPM 170
05 30362 1000 75 % RPM 170

Flight Profile : S5LND for a TRANSIENT F-15
On Flight Track 34T
/4 mod + new TRK pwr

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (RTS)
04 0 2000 73.5 % RPM 250
05 40000 2000 81 $ RPM 200
05 55000 250 75 §% RPM 180
05 65236 50 75 % RPM 150

Flight Profile : SLNE for a TRANSIENT F-15
On Flight Track 34E
new landing on 2 deg G.S./4 mods

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 50 75 % RPM 170
05 10000 350 75 % RPM 170
04 280000 10000 73.5 % RPM 250

Flight Profile : 5LSD for a TRANSIENT F-15
On Flight Track 16D
ST8 mod

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 2000 75 % RPM 250
05 56138 50 75 % RPM 150

Flight Profile : 5LSE for a TRANSIENT F-15
On Flight Tr.ck 16E
new profile using 2 deg glide

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 50 75 % RPM 170
05 280000 10000 75 % RPM 170
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 36 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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Flight Profile : S5MND for a TRANSIENT F-15
Oon Flight Track 34N
/4 mod (TRK moved w/o need)

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 ) 100 75 % RPM 200
05 66000 100 75 % RPM 200
05 300000 10000 75 % RPM 200

Flight Profile : 5TNA for a TRANSIENT F-15
on Flight Track 34A
adjusted to MCSS data/3/4 T.O0.R. shut OFF!

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
01l 0 0 91 % RPM 10
01 3000 0 91 % RPM 170
03 10100 800 90 % RPM 200
03 27340 3000 90 % RPM 250
04 51660 5650 73.5 ¥ RPM 300
04 200000 6000 73.5 % RPM 300
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Flight Profile : 5TSB for a TRANSIENT F-15
On Flight Track 16B
uses typical departure profile/3?

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 0 90 % RPM 0
03 3000 0 90 % RPM 150
03 10100 900 90 % RPM 200
03 27340 3000 77.9 % RPM 300
04 51660 5650 73.5 % RPM 300
04 231350 6000 73.5 ¥ RPM 300
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Flight Profile : 5TSH for a TRANSIENT F-15
Oon Flight Track 16H
ST8 mod/4 pwr

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 0 90 % RPM 0
03 3000 0 90 § RPM 150
03 10100 900 90 % RPM 200
03 27000 3000 77.9 % RPM 300
04 40000 6000 73.5 ¥ RPM 300
04 200000 6000 73.5 % RPM 300
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* PILE NAME: MCS4 MCCHORD AFB PAGE 37 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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Flight Profile : 6FNB for a TRANSIENT C-135A
On Flight Track 34B

new flyby
POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED
(FT) (FT) (KTS)
04 0 3000 1.5 EPR 300
04 227373 3000 1.5 EPR 300

Flight Profile : 6LNE for a TRANSIENT C-135A
On Flight Track 34E

/4 perf mod
POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED
(FT) (FT) (KTS)
05 0 50 1.75 EPR 160
05 10000 350 1.75 EPR 160
04 280000 10000 1.2 EPR 280

Flight Profile : 6LSE for a TRANSIENT C-135A
On Flight Track 16E
ST8 mod

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 50 1.75 EPR 160
05 280000 10000 1.75 EPR 300

Flight Profile : 6TNA for a TRANSIENT C-135A
On Flight Track 34A
adjusted to MCSS data/3

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
02 0 0 2.85 EPR 0
02 8000 0 2.85 EPR 170
03 11000 600 2.45 EPR 200
o2 17152 2600 2.2 EPR 250
03 29300 4000 2.2 EPR 250
04 53600 5600 1.5 EPR 250
04 200000 6000 1.5 EPR 300
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12~-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 38 ~*
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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Flight Profile : 6TSH for a TRANSIENT C-135A
On Flight Track 16H
takeoff to south/3 dupl

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
02 0 0 2.85 EPR 0
02 8000 0 2.85 EPR 170
03 11000 1000 2.2 EPR 200
03 17152 2600 2.2 EPR 250
03 29300 4000 2.2 EPR 250
04 53600 5600 1.5 EPR 250
04 200000 6000 1.5 EPR 300

Flight Profile : 7FND for a TRANSIENT C-9
On Flight Track 34D
std. instr. departure (90 deg LH)
C-9 noise curve used for C9/A, C9, and C9F a/c
modif to incl C9,C5,S3A

flyby
POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED
(FT) (FT) (KTS)
06 o 3000 1.8 EPR 250
06 55938 3000 1.8 EPR 250

Flight Profile : 7LNE for a TRANSIENT C-9
On Flight Track 34E
Straight in approach
C-9 noise curve used for C9/A, C9, and C9F a/c
modif to incl C9,C5,S3A, same alt/pwr profiles

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
0Ss 0 50 1.35 EPR 160
05 60761 2703 1.35 EPR 160
05 121774 10000 1.35 EPR 160
05 200000 10000 1.35 EPR 160
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 39 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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Flight Profile : 7TNA for a TRANSIENT C-9
Oon Flight Track 34A
modif to incl C9,C5,S3A same pwr/alt profile

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 0 1.97 EPR 0
03 4250 0 1.97 EPR 160
03 15000 1000 1.97 EPR 250
03 34000 3000 1.97 EPR 250
03 158000 10000 1.97 EPR 250
03 200000 10000 1.97 EPR 250

Flight Profile : 7TSA for a TRANSIENT C-9
On Flight Track 16A
modif to incl €9,C5,S3A/4 perf mod

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 0 2.2 EPR 0
03 4250 0 2.2 EPR 145
03 20000 800 1.97 EPR 160
03 34000 2000 1.97 EPR 250
06 158000 10000 1.70 EPR 300
06 200000 10000 1.70 EPR 300
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Flight Profile : 7TSB for a TRANSIENT C~9
On Flight Track 16B
modif to incl C9,C5,S3A same alt/pwr profiles

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 o 0 1.97 EPR 0
03 4250 0 1.97 EPR 160
03 15000 1000 1.97 EPR 250
05 30000 2579 1.35 EPR 200
05 34000 3000 1.35 EPR 200
05 231350 3000 1.35 EPR 200
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES
* FILE NAME: MCS4 MCCHORD AFB
* CASE NAME: MCS4 with final Profiles and Flight Tracks

DATE: 12-12-90 *
PAGE 4~ *

*
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Flight Profile : 7TSH for s TRANSIENT C-9
On Flight Track 16H
modif to incl €9,C5,S3A/4 perf mod

POWER # DISTANCE ALTITUDE POWER SETTING
(FT) (FT)
03 0 0 1.97 EPR
03 4250 0 1.97 EPR
03 15000 1000 1.97 EPR
03 34000 2000 1.97 EPR
06 158000 10000 1.70 EPR
06 200000 10000 1.70 EPR
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Flight Profile : 8GNB for a TRANSIENT C-~130
Oon Flight Track 34B
modif to incl P3,L188,L382,C1l18
Bad a/c to model data

POWER # DISTANCE ALTITUDE POWER SETTING
(FT) (FT)
03 0 0 970 C TiT
03 3000 0 970 Cc TIT
03 10000 800 970 C TIT
05 31000 3000 580 ¢ TIT
05 138043 3000 580 C TIT
05 227373 50 580 C TIT

Flight Profile : 8LNE for a TRANSIENT C~130
Oon Flight Track 34E
modif to incl P3,1.188,1382,Cl1l18
Bad a/c to model

POWER # DISTANCE ALTITUDE POWER SETTING
(FT) (FT)
05 0 50 580 C IIT
05 60761 2703 580 C TIT
05 121774 10000 580 C TIT
05 200000 10000 580 C TIT

Flight Profile : 8B8LSE for a TRANSIENT C-130
On Flight Track 16E
modif to incl P3,L188,L382,C118
Bad a/c to model

POWER ¥ DISTANCE ALTITUDE POWER SETTING
(FT) (FT)
05 0 50 580 C TIT
05 39455 2067 580 C TIT
05 105983 10000 580 C TIT
0s 200000 10000 580 C TIT
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AIRSPEED

(KTS)
0
160
160
250
300
300

AIRSPEED

(KTS)
170
170
170
140
140
140

AIRSPEED

(KTS)
140
140
140
140

AIRSPEED

(KTS)
140
140
140
140
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* BASEOPS 3.00 POWER/ALTITUDE —ROFILES DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 41 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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Flight Profile : S8TNA for a TRANSIENT C-130
On Flight Track 34A
modif to incl P3,L188,L382,Cl18 same alt/pwr profile
??

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 o 0 970 ¢ TIT 0
03 3000 0 970 C TIT 170
03 10000 800 970 C TIT 170
03 31000 3000 970 € TIT 170
03 163000 10000 970 C TIT 170
03 200000 10000 970 C TIT 170

Flight Profile : 8TNH for a TRANSIENT C-130
Oon Flight Track 34H
modif to incl P3,L188,L382,Cl1l18
Bad a/c to model

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 0 970 C TIT 0
03 3000 ) 970 C TIT 170
03 10000 800 970 C TIT 170
03 31000 3000 970 C TIT 170
03 163000 10000 970 C TIT 170
03 200000 10000 970 C TIT 170

Flight Profile : 8TSA for a TRANSIENT C-130
Oon Flight Track 16A
modif to incl P3,L188,L382,C118 same alt/pwr profile
??

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 0 970 C TIT 0

03 3000 0 870 C TIT 170
03 10000 800 970 C TIT 170
03 31000 3000 970 C TIT 170
03 163000 10000 970 C TIT 170
03 200000 10000 970 C TIT 170
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* BASEOPS 3.00 POWER/ALTITUDE PROFILES DATE: 12-12-%0 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 42 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks d
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Flight Profile : 8TSB for a TRANSIENT C-130
On Flight Track 16B
modif to incl P3,L188,L382,C1l18 same alt/pwr profile
??

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
03 0 0 970 € TIT 170
03 3000 0 970 C TIT 170
03 10000 800 970 C TIT 170
05 31000 3000 580 C TIT 140
05 142020 3000 580 C TIT 140
05 231350 3000 580 C TIT 140

Flight Profile : 9FND for a TRANSIENT F-5A&B
On Flight Track 34D
Transient Group 3
Modif. group incl F-5,DC-8,T-38,E-3 ,flyby mods

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
04 o 2000 86 % RPM 300
04 55938 2000 86 % RPM 300

Flight Profile : 9LND for a TRANSIENT F-5A&B
On Flight Track 34D
ST8 mod

POWER # DISTANCE ALTITUDE POWER SETTING AIRSPEED

(FT) (FT) (KTS)
05 0 2000 82 % RPM 300
05 55938 50 82 % RPM 300

Flight Profile : 9LNE for a TRANSIENT F-5A&B
On Flight Track 34E
Modif. group modelled by F~5A, incl F-~5,T-38,DC-8,E3

POWER # DISTANCE ALTITUDE POWER SETTING AXIRSPEED

(FT) (FT) (KTS)
05 0 50 82 % RPM 170
05 280000 10000 82 % RPM 170
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* BASEOPS 3.00
* FILE NAME: MCS4

* CASE NAME: MCS4 with final Profiies and Flight Tracks

PE 2 R 2 22222222222 2222222 222222222222 RRR2222222t 2222222 R

POWER/ALTITUDE PROFILES
MCCHORD AFB

DATE: 12-12-90 *

PAGE 43

*
*
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Flight Prof

POWER #

03
03
03
03
03
03
04

ile : 9TNA for a TRANSIENT F-5A&B
Oon Flight Track 34A
Modif. group incl F-5,DC-8,T-38,E-3

DISTANCE

(FT)

0

2400

10000

12600

27340

57680

200000

ALTITUDE

(FT)

0

0

800
1000
2400
5650
6000

POWER SETTING

101
101
101
101
101
101

AIRSPEED
(KTS)

0

150
250
350
350
350
300

Flight Profile : 9TSA for a TRANSIENT F-5A&B
On Flight Track 16A
Modif. group incl F-5,DC-8,T-38,E-3

POWER #

03
03
03
03
03
03
04

DISTANCE

(FT)

0

2400

10000

12600

27340

57680

200000

ALTITUDE

(FT)

o

0

800
1000
2400
5650
6000

POWER SETITING

101
101
101
101
101
101

95

RPM
RPM
RPM
RPM

AIRSPEED
(KTS)

0

150
250
350
350
350
300

C-45




(2 AR 222222222222 2222222 2222222222222 2222222222t 222t R

* BASEOPS 3.00 FLIGHT TRACK SUMMARY DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 44 ~»
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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FLIGHT TRACK 1l6E

Description: 16E on Runway 16 (ARRIVAL)

straight in arrival

Proceed 300000 ft.
A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS

PROFILE ID TYPE DAY EVE NIGHT TOTAL
BASED Cc-141 1LSE ARRIVAL 0.07 0.00 0.07
BASED Cc-130 4LSE ARRIVAL 0.20 0.00 0.20
BASED F-106 2LSE ARRIVAL 0.27 0.00 0.27
BASED T-33 3LSE ARRIVAL 0.20 0.00 0.20
TRANSIENT F-15 S5LSE ARRIVAL 0.40 0.00 0.40
TRANSIENT C-130 8LSE ARRIVAL 0.13 0.00 0.13
TRANSIENT C-135A 6LSE ARRIVAL 0.07 0.00 0.07

FLIGHT TRACK 16F

Description: 16F on Runway 34 (ARRIVAL)

turnaround and land

Proceed 4000 ft.

Turn RIGHT 180 degrees with a 3000 ft. Radius

Proceed 5000 ft.

Turn RIGHT 30 degrees with a 3000 ft. Radius

Proceed 10200 ft.

Turn LEFT 30 degrees with a 3400 ft. Radius

Proceed 270000 ft.
A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS

PROFILE 1D TYPE DAY NIGHT TOTAL
BASED Cc-130 4FsSF ARRIVAL 0.00 0.00 0.00
BASED c-141 1LSP ARRIVAL 0.27 0.00 0.27

FLIGHT TRACK 34E

Description: 34E on Runway 34 (ARRIVAL)

straight in arrival

Proceed 300000 ft.
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* BASEOPS 3.00

* FILE NAME:

MCSs4

FLIGHT TRACK SUMMARY

MCCHORD AFB

* CASE NAME: MCS4 with final Profiles and Flight Tracks

LA A AR AR RS2 2222222222222 2322222222222 2322222 222222 222222222222 S

DATE:

12-12-90 »*

PAGE 45 ~*

*

A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL
BASED c-141 1LNE ARRIVAL 3.27 0.00 3.27
BASED c-130 4LNE ARRIVAL 8.47 0.00 8.47
BASED T-33 3LNE ARRIVAL 1.00 0.00 1.00
TRANSIENT F-15 SLNE ARRIVAL 0.13 0.00 0.13
TRANSIENT C-135A 6LNE ARRIVAL 0.40 0.00 0.40
TRANSIENT F-5A&B 9LNE ARRIVAL 0.60 0.00 0.60
TRANSIENT C-9 7TLNE ARRIVAL 0.60 0.00 0.60
TRANSIENT C-130 8LNE ARRIVAL 1.07 0.00 1.07
FLIGHT TRACK 34M
Description: 34M on Runway 34 (ARRIVAL)
/4 added to account for C-141 missed approaches to 34C
Proceed 10500 ft.
Turn LEFT 90 degrees with a 3400 ft. Radius
Proceed 3700 ft.
Turn LEFT 90 degrees with a 3400 ft. Radius
Proceed 26600 ft.
Turn LEFT 90 degrees with a 3400 ft. Radius
Proceed 3700 ft.
Turn LEFT 90 degrees with a 3400 ft. Radius
Proceed 236000 ft.
A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL
BASED c-141 1MNC ARRIVAL 1.33 0.00 1.33
FLIGHT TRACK 34N
Description: 34N on Runway 34 (ARRIVAL)

/4 added to account for #MND operations

moved over ST8 ~34T

Proceed 11534 ft.

Turn LEFT 215 degrees with a 3000 ft. Radius

Proceed 1944 ft.

Turn RIGHT 35 degrees with a 3000 ft. Radius

Proceed 19600 ft.

Turn LEFT 180 degrees with a 1900 ft. Radius

Proceed 248000 f¢t.
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* BASEOPS 3.00 FLIGET TRACK SUMMARY DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 46 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
LAA AR AR R AR R 2222222222 222222222 2222222 2Rt 2 222 222 X222 t AR R 2
A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL
BASED F-106 2MND ARRIVAL 1.07 0.00 1.07
BASED T-33 3MND ARRIVAL 1.07 0.00 1.07
TRANSIENT F-15 SMND ARRIVAL 0.53 0.00 0.53

FLIGHT TRACK 340

Description: 340 on Runway 34 (ARRIVAL)
/4 added to account for 1MNGs

Proceed 4500 ft.

Turn LEFT 180 degrees with a 3400 ft. Radius
Proceed 4500 ft.

Turn LEFT 180 degrees with a 3400 ft. Radius
Proceed 270000 ft.

A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL
BASED c-141 1MNG ARRIVAL 0.07 0.00 0.07

FLIGHT TRACK 34P

Description: 34P on Runway 34 (ARRIVAL)
/4 added to account for 1MNF

Proceed 4000 ft.

Turn RIGHT 180 degrees with a 3000 ft. Radius
Proceed 9000 ft.

Turn RIGHT 180 degrees with a 3000 ft. Radius
Proceed 269000 ft.

A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL
BASED c-141 1MNF ARRIVAL 1.27 0.00 1.27
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* BASEOPS 3.00 FLIGHT TRACK SUMMARY DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 47 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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FLIGHT TRACK 34V

Description: 34V on Runway 34 (ARRIVAL)
Speculative TRK added to account for very unusual noise
levels produced by F106 landings from unknown patteras.
2LNE ops are moved to it although ~90% seem to produce
levels. True straight in approaches would have to be sc
from the MCSS database.

Proceed 11541 ft.
Turn LEFT 50 degrees with a 3400 ft. Radius
Proceed 12100 ft.
Turn RIGHT 100 degrees with a 3400 ft. Radius
Proceed 270000 ft.

A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL
BASED F-106 2LNE ARRIVAL 2.13 0.00 2.13

FLIGHT TRACK 16B

Description: 16B on Runway 16 (CLOSED PATTERN)
Tacoma east pattern

Proceed 34000 ft.
Turn LEFT 90 degrees with a 3400 ft. Radius
Proceed 4500 ft.
Turn LEFT 50 degrees with a 3400 ft. Radius
Proceed 16420 ft.
Turn LEFT 40 degrees with a 3400 ft. Radius
Proceed 76421 ft.
Turn LEFT 180 degrees with a 10927 ft. Radius
Proceed 55000 ft.

A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL
BASED C-130 4FSB CLOSED 0.00 0.00 0.00
BASED c-141 1GsB CLOSED 0.73 0.00 0.73
BASED c-141 1TSB CLOSED 0.47 0.00 0.47
BASED c-141 1FsB CLOSED 0.40 0.00 0.40
BASED F-106 2FSB CLOSED 0.20 0.00 0.20
BASED T-33 3TsSB CLOSED 0.00 0.00 0.00
BASED T-33 3FsSB CLOSED 0.13 0.00 0.13
TRANSIENT F-15 5TSB CLOSED 0.13 0.00 0.13
TRANSIENT C-9 7TSB CLOSED 0.07 0.00 0.07
TRANSIENT C-130 8TSB CLOSED 0.40 0.00 0.40
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* BASEOPS 3.00 FLIGHT TRACK SUMMARY DATE: 12-12-90 *
* PILE NAME: MCS4 MCCHORD AFB PAGE 48 ~
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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FLIGHT TRACK 16C

Description: 16C on Runway 16 (CLOSED PATTERN)
LH VFR pattern (similar to 34dc)

Proceed 16100 ft.

Turn LEFT 90 degrees with a 3400 ft. Radius
Proceed 3700 ft.

Turn LEFT 90 degrees with a 3400 ft. Radius
Proceed 28100 ft.

Turn LEFT 90 degrees with a 3400 ft. Radius
Proceed 3700 ft.

Turn LEFT 90 degrees with a 3400 ft. Radius
Proceed 12000 ft.

A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL

BASED Cc-130 4TSC CLOSED 0.40 0.00 0.40

BASED C-141 1FscC CLOSED 0.60 0.00 0.60

FLIGHT TRACK 16D

Description: 16D on Runway 16 (CLOSED PATTERN)
LH VFR closed loop (similar to 34d)

Proceed 13100 ft.

Turn LEFT 180 degrees with a 1900 ft. Radius
Proceed 22100 ft.

Turn LEFT 180 degrees with a 1900 ft. Radius
Proceed 9000 ft.

A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL
BASED F-106 2FSD CLOSED 1.87 0.00 1.87
BASED T-33 3GsD CLOSED 0.67 0.00 0.67
BASED F-106 2TSD CLOSED 0.20 0.00 0.20
BASED F-106 2LSD CLOSED 0.67 0.00 0.67
TRANSIENT F-15 SFSD CLOSED 0.47 0.00 0.47
TRANSIENT F-15 S5LSD CLOSED 0.33 0.00 0.33
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* BASEOPS 3.00 FLIGHT TRACK SUMMARY DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 49 ~
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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FLIGHT TRACK 166G

Description: 16G on Runway 16 (CLOSED PATTERN)
LH overhead arrival

Proceed 1 ft.

Turn LEFT 180 degrees with a 3400 ft. Radius
Proceed 4500 ft.

Turn LEFT 180 degrees with a 3400 ft. Radius
Proceed 4499 ft.

- —— - - ) T D D G e - > T e S S W . A L - — -

A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL
BASED C-130 4FsG CLOSED 0.00 0.00 0.00
BASED F-106 2FsG CLOSED 0.33 0.00 0.33
BASED T-33 3FsSG CLOSED 0.20 0.00 0.20
TRANSIENT F-15 5FSG CLOSED 0.13 0.00 0.13

FLIGHT TRACK 16Q

Description: 16Q on Runway 16 (CLOSED PATTERN)
/4 added to account for #FSHs

Proceed 90000 ft.
Turn RIGHT 90 degrees with a 3400 ft. Radius
Proceed 50000 ft.
Turn RIGHT 90 degrees with a 3400 ft. Radius
Proceed 114300 ft.
Turn RIGHT 90 degrees with a 3400 ft. Radius
Proceed 50000 ft.
Turn RIGHT 90 degrees with a 3400 ft. Radius
Proceed 24300 ft.

A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL
BASED F-106 2FSH CLOSED 0.13 0.00 0.13
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* BASEOPS 3.00
* FILE NAME: MCSs4
* CASE NAME: MCS4 with final Profiles and Flight Tracks *

LA AR 2R AR 2222 s 22 2222 22 2 a2 2 2222222 2 322 22222222 X2 R

FLIGHT TRACK SUMMARY

MCCHORD AFB

DATE: 12-12-90 *

PAGE 50 ~*

FLIGHI TRACK 34B

Description: 34B on Runway 34 (CLOSED PATTERN)

East pattern

Proceed 34000 ft.

Turn RIGHT 90 degrees with a 3400 ft. Radius

Proceed 4500 ft.

Turn RIGHT 70 degrees with a 3400 ft. Radius

Proceed 30861 ft.

Turn RIGHT 20 degrees with a 3400 ft. Radius

Proceed 59000 ft.

Turn RIGHT 180 degrees with a 10928 ft. Radius

Proceed 54000 ft.
A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS

PROFILE 1D TYPE DAY EVE NIGHT TOTAL
BASED c-130 4GNB CLOSED 1.73 0.00 1.73
BASED c-130 4TNB CLOSED 1.27 0.00 1.27
BASED c-130 4FNB CLOSED 1.33 0.00 1.33
BASED c~-141 1GNB CLOSED 11.47 0.00 11.47
BASED c-141 1TNB CLOSED 1.53 0.00 1.53
BASED c-141 1FNB CLOSED 5.07 0.00 5.07
BASED F-106 2FNB CLOSED 1.47 0.00 1.47
BASED F-106 2GNB CLOSED 0.20 0.00 0.20
BASED T-33 3FNB CLOSED 0.53 0.00 0.53
BASED Cc-130 4LNB CLOSED 1.00 0.00 1.70
BASED c-141 1LNB CLOSED 1.87 0.00 1.87
BASED F-106 2LNB CLOSED 0.47 0.00 0.47
TRANSIENT F-15 SFNB CLOSED 0.07 0.00 0.07
TRANSIENT C-135A 6FNB CLOSED 0.13 0.00 0.13
TRANSIENT C-~-130 8GNB CLOSED 0.33 0.00 0.33

FLIGHT TRACK 34C

Description: 34C on Runway 34 (CLOSED PATTERN)

VFR pattern (Inner east pattern)

Proceed 16100 ft.

Turn RIGHT 90 degrees with a 3400 ft. Radius

Proceed 3700 ft.

Turn RIGHT 90 degrees with a 3400 ft. Radius

Proceed 28100 ft.

Turn RIGHT 90 degrees with a 3400 ft. Radius

Proceed 3700 ft.

Turn RIGHT 90 degrees with a 3400 ft. Radius

Proceed 12000 ft.
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* BASEOPS 3.00 FLIGHT TRACK SUMMARY DATE: 12-12-90 *
* FPILE NAME: MCS4 MCCHORD AFB PAGE 51 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL
BASED c-130 4TNC CLOSED 1.33 0.00 1.33
BASED Cc-130 4FNC CLOSED 0.87 0.00 0.87
BASED Cc-130 4GNC CLOSED 0.87 0.00 0.87
BASED C-141 1TNC CLOSED 0.20 0.00 0.20
BASED Cc-130 4LNC CLOSED 2.00 0.00 2.00
FLIGHT TRACK 34D
Description: 34D on Runway 34 (CLOSED PATTERN)
VFR closed loop (innermost east pattern)
Proceed 13100 ft.
Turn RIGHT 140 degrees with a 1900 ft. Radius
Proceed 22000 ft.
Turn RIGHT 180 degrees with a 1900 ft. Radius
Proceed 8900 ft.
A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL
BASED T-33 3GND CLOSED 1.123 0.00 1.13
BASED T-33 3FND CLOSED 2.1 0.00 2.40
BASED T-33 3LND CLOSED 1.067 0.00 1.07
TRANSIENT F-15 S5FND CLOSED 0.73 0.00 0.73
TRANSIENT F-5A&B 9FND CLOSED 0.40 0.00 0.40
TRANSIENT C-9 7FND CLOSED 0.07 0.00 0.07
TRANSIENT F-~5A&B 9LND CLOSED 0.13 0.00 0.13
FLIGHT TRACK 34F
Description: 34F on Runway 34 (CLOSED PATTERN)
LE overhead arrival
Proceed 5000 ft.
Turn LEFT 180 degrees with a 3000 ft. Radius
Proceed 9000 ft.
Turn LEFT 180 degrees with a 3000 ft. Radius
Proceed 4000 ft.
A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE 1D TYPE DAY EVE NIGHT TOTAL
BASED c-130 4FNF CLOSED 0.20 0.00 0.20
BASED Cc-141 1FNF CLOSED 2.93 0.00 2.93
BASED rF-106 2FNF CLOSED 0.07 0.00 0.07

C-53




L2322 A SRR 2222222222222 22222222 222222222 2202222 X22 222222222 2222

* BASEOPS 3.00 FLIGHT TRACK SUMMARY DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 52 ~*
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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FLIGHT TRACK 34G

Description: 34G on Runway 34 (CLOSEL FATTERN)
overhead arrival

Proceed 1 ft.

Turn RIGHT 180 degrees with a 3400 ft. Radius
Proceed 4500 ft.

Turn RIGHT 180 degrees with a 3400 ft. Radius
Proceed 4499 ft.

A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL
BASED c-130 4FNG CLOSED 0.27 0.00 0.27
BASED c-141 1FNG CLOSED 0.40 0.00 0.40
BASED F-106 2FNG CLOSED 0.60 0.00 0.60
BASED T-33 3FNG CLOSED 0.47 0.00 0.47
TRANSIENT F-15 SFNG CLOSED 0.20 0.00 0.20

FLIGHT TRACK 34Q

Description: 34Q on Runway 34 (CLOSED PATTERN)
/4 added to account for #FNAs

Proceed 34000 ft.
Turn LEFT 90 degrees with a 3400 ft. Radius
Proceed 50000 ft.
Turn LEFT 90 degrees with a 3400 ft. Radius
Proceed 114300 ft.
Turn LEFT 90 degrees with a 3400 ft. Radius
Proceed 50000 ft.
Turn LEFT 90 degrees with a 3400 ft. Radius
Proceed 80300 ft.

A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL
BASED c-141 1FNA CLOSED 0.53 0.00 0.53
BASED F-106 2FNA CLOSED 0.33 0.00 v.33
BASED c-141 1GNA CLOSED 1.87 0.00 1.87
BASED F-106 2GNA CLOSED 0.20 0.00 0.20
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* BASEOPS 3.00 FLIGHET TRACK SUMMARY DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 53 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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FLIGHT TRACK 348

Description: 34S on Runway 34 (CLOSED PATTERN)
VFR pattern (Inner east pattern)
/4 modified to match data at STs 7&8

Proceed 16100 ft.
Turn RIGHT 90 degrees with a 3400 ft. Radius
Proceed 3700 ft.
Turn RIGHT 90 degrees with a 3400 ft. Radius
Proceed 26600 ft.
Turn RIGHT 90 degrees with a 3400 ft. Radius
Proceed 3700 ft.
Turn RIGHT 90 degrees with a 3400 ft. Radius
Proceed 10500 ft.

A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL

BASED C-141 1GNC CLOSED 2.67 0.00 2.67

BASED c-141 1FNC CLOSED 0.93 0.00 0.93

FLIGHT TRACK 34T

Description: 34T on Runway 34 (CLOSED PATTERN)
mod. VFR pattern w/ HS turn at S end

Proceed 13100 ft.

Turn RIGHT 180 degrees with a 1900 ft. Radius
Proceed 19600 ft.

Turn LEFT 35 degrees with a 3000 ft. Radius
Proceed 1944 ft.

Turn RIGHT 215 degrees with a 3000 ft. Radius
Proceed 11534 ft.

A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL
BASED F-106 2GND CLOSED 0.60 0.00 0.60
BASED F-106 2LND CLOSED 2.13 0.00 2.13
TRANSIENT F-15 SLND CLOSED 0.73 0.00 0.73
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* BASEOPS 3.00
* FILE NAME: MCS4

FLIGHT TRACK SUMMARY
MCCHORD AFB

DATE:

* CASE NAME: MCS4 with final Profiles and Flight Tracks
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12-12-90 ~

PAGE 54 *

*

Description:

FLIGHT TRACK 34U

34U on Runway 34 (CLOSED PATTERN)
VFR pattern (Inner east pattern)
/4 modified to match data at STs 7&8 4th est

Proceed 16100 ft.

Turn RIGET 90 degrees with a 3400 ft. Radius
Proceed 3700 ft.
Turn RIGHT 90 degrees with a 3400 ft. Radius
Proceed 25600 ft.
Turn RIGHT 90 degrees with a 3400 ft. Radius
Proceed 3700 ft.
Turn RIGHT 90 degrees with a 3400 ft. Radius
Proceed 9500 ft.
A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL
BASED C-141 1LNC CLOSED 1.27 0.00 1.27
FLIGHT TRACK 34W
Description: 34W on Runway 34 (CLOSED PATTERN)
2nd mod. VFR pattern w/ HS turn at S end
Proceed 13100 ft.
Turn RIGHT 180 degrees with a 1900 ft. Radius
Proceed 18800 ft.
Turn LEFT 55 degrees with a 3300 ft. Radius
Proceed 558 ft.
Turn RIGHT 235 degrees with a 3600 ft. Radius
Proceed 11672 ft.
A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL
BASED F-106 2FND CLOSED 4.00 0.00 4.00
FLIGHT TRACK 16A
Description: 16A on Runway 16 (DEPARTURE)

std instr departure

Proceed 34000 ft.

Turn RIGHT 90 degrees with a 3400 ft. Radius

Proceed 261000 ft.
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* BASEOPS 3.00
* FILE NAME: MCS4

FLIGHT TRACK SUMMARY

MCCHORD AFB
* CASE NAME: MCS4 with final Profiles and Flight Tracks

DATE:

12-12-90 *

PAGE 55 ~*

*
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A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY NIGHT TOTAL
BASED c-141 1TSA DEPARTURE 0.73 0.00 0.73
BASED P-106 2TSA DEPARTURE 0.33 0.00 0.33
BASED c-130 4TSA DEPARTURE 0.53 0.00 0.53
TRANSIENT F-5A&B 9TSA DEPARTURE 0.07 0.00 0.07
TRANSIENT C-9 7TSA DEPARTURE 0.13 0.00 0.13
TRANSIENT C-130 8TSA DEPARTURE 0.33 0.00 0.33
FLIGHT TRACK 16H
Description: 16H on Runway 16 (DEPARTURE)
straight ou departure
Proceed 300000 ft.
A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY NIGHT TOTAL
BASED c-130 4TSH DEPARTURE 0.53 0.00 0.53
BASED c-141 1TSH DEPARTURE 0.53 0.00 0.53
BASED T-33 3TSH DEPARTURE 0.27 0.00 0.27
BASED F=-106 2TSH DEPARTURE 0.20 0.00 0.20
TRANSIENT C-135A 6TSH DEPARTURE 0.07 0.00 0.07
TRANSIENT F-15 STSH DEPARTURE 0.07 0.00 0.07
TRANSIENT C-9 7TSH DEPARTURE 0.13 0.00 0.13
FLIGHT TRACK 34A
Description: 34A on Runway 34 (DEPARTURE)
LH 90deg departure
Proceed 34000 ft.
Turn LEFT 90 degrees with a 3400 ft. Radius
Proceed 270000 ft.
A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE 1D TYPE DAY NIGHT TOTAL
BASED c~-130 4GNA DEPARTURE 0.27 0.00 0.27
BASED C-130 4TNA DEPARTURE 4.00 0.00 4.00
BASED c-130 4FNA DEPARTURE 0.13 0.00 0.13
BASED c-141 1TNA DEPARTURE 4.47 0.00 4.47
BASED F-106 2TNA DEPARTURE 5.60 0.00 5.60
BASED T-33 3TNA DEPARTURE 2.67 0.00 2.67
TRANSIENT F-15 S5TNA DEPARTURE 1.47 0.00 1.47
TRANSIENT C-135A 6TNA DEPARTURE 0.27 0.00 0.27
TRANSIENT F-5A&B 9TNA DEPARTURE 0.20 0.00 0.20
TRANSIENT C-9 7TNA DEPARTURE 0.33 0.00 0.33
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* BASEOPS 3.00 FLIGHT TRACK SUMMARY DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 56 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
122 2222322222232 32222222 2222 2222222222222 22RX222LR 2 aRXaat s 2 st 2t s R R
A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL
TRANSIENT C-130 8TNA DEPARTURE 0.20 0.00 0.20

FLIGHT TRACK 34H

Description: 34H on Runway 34 (DEPARTURE)
straight out departure

Proceed 300000 ft.

- - — - — . D T — 8 S G e D (T e g - - T G S St . -

A/C TYPE AIRCRAFT POWER OPERATION NUMBER OF DAILY OPERATIONS
PROFILE ID TYPE DAY EVE NIGHT TOTAL

BASED c-130 4TNH DEPARTURE 0.20 0.00 0.20

BASED c-141 1TNH DEPARTURE 0.07 0.00 0.07

BASED F-106 2TNH DEPARTURE 0.13 0.00 0.13

BASED T-33 3FNH DEPARTURE 0.13 0.00 0.13

TRANSIENT C-130 8TNH DEPARTURE 0.07 0.00 0.07
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* BASEOPS 3.00
* FILE NAME: MCS4

AIRCRAFT RUNUP SUMMARY
MCCHORD AFB

DATE: 12-12-90 *
PAGE 57 *

* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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PAD RUNUP MINUTES AT POWER

AIRCRAFT ID ID POWER SETTING DAY EVE NIGHT TOTAL

c-1308 c12  cl2 1400 IN-LBs 0.2 0.0 0.2
c-1308 c13  c13 1400 N-LBS 0.1 0.0 0.1
c-1308 ¢  c 1400 N-LBS 0.1 0.0 o1
C-130 RU on unknmown pads were distributed evesly
C-130E D25 D25E 1400 IN-LBS 0.7 0.0 0.7

c-1308 D26  D26E 1400 IN-LBS 0.2 0.0 0.2
c-1308 D29  D29E 1400 IN-LBS 0.2 0.0 0.2
c-130e D31  D3IE 1400 IN-LBS 0.1 0.0 0.1
c-1308 D32 D32 9600 IN-LBS 0.2 0.0 0.2
c-1308 BL  E1 1400 IN-LBS 0.2 0.0 0.2
c-130e a7 a1 1400 s 0.1 0.0 0.1
c-1358 suBsEp FoR DC-8
C-135B Js J5 100 % RPM 0.1 0.0 0.1

c-141a 85 s 0w NE 0.3 0.0 0.3
c-1an D25  D2sA 70 A NF 0.1 0.0 o0
c-1emm D26  D26A 70 A NP 0.3 0.0 0.3
c-1am p27  D27A 95 A NF 0.2 0.0 0.2
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* BASEOPS 3.00 AIRCRAFT RUNUP SUMMARY DATE: 12-12-90 ~*
* PILE NAME: MCS4 NCCHORD AFB PAGE 58 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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PAD RUNUP MINUTES AT POWER
AIRCRAFT ID ID POWER SETTING DAY EVE NIGHT TOTAL
c-1a1n D28 D28A 70 % NF 0.s 0.0 0.4
c-1am D29  D29A 95 s NP o.s 0.0 0.5
we 2 eves T
C-141A D31 D31A 70 § NF 0.4 0.0 0.4
c-1an a2 sz 10w we o.a 0.0 0.4
c-1an » as 08 N o1 0.0 0.1
r-106 g12  El2 100 S REM 0.3 0.0 0.3
r-106 B8 ®8 100 % ReM 0.1 0.0 0.1
C~- 60
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* BASEOPS 3.00 RUNUP PAD SUMMARY DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 59 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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RUNUP PAD BS

LOCATION s 47 Degrees 8 Minutes 53.3 Seconds North Latitude
122 Degrees 28 Minutes 54.7 Seconds West Longitude
(X = 98323 , Y = 209799 )

ORIENTATION : 200 Degrees from Magnetic North
AIRCRAFT PROFILE ID TOTAL TIME IN MINUTES
C-141A BS 0.3

RUNUP PAD C12

LOCATION : 47 Degrees 8 Minutes 29.8 Seconds North Latitude
122 Degrees 29 Minutes 19.4 Seconds West Longitude
(X = 96623 , Y = 207419 )

ORIENTATION : 160 Degrees from Magnetic North
AIRCRAFT PROFILE 1D TOTAL TIME IN MINUTES
C-130E c12 0.2

RUNUP PAD C13

LOCATION H 47 Degrees 8 Minutes 29.8 Seconds North Latitude
122 Degrees 29 Minutes 15.7 Seconds West Longitude
(X = 96873 , Y = 207419 )

ORIENTATION : 160 Degrees from Magnetic North
AIRCRAFT PROFILE ID TOTAL TIME IN MINUTES
C-130E c13 0.1

RUNUP PAD C9

LOCATION s 47 Degrees 8 Minutes 33.6 Seconds North Latitude
122 Degrees 29 Minutes 20.1 Seconds West Longitude
(X = 96575 , Y = 207799 )

ORIENTATION : 160 Degrees from Magnetic North
AIRCRAFT PROFILE 1D TOTAL TIME IN MINUTES
C-130E c9 0.1
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* BASEOPS 3.00 RUNUP PAD SUMMARY DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 60 ~*
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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RUNUP PAD D25

LOCATION : 47 Degrees 8 Minutes 13.0 Seconds North Latitude
122 Degrees 29 Minutes 0.5 Seconds West Longitude
(X = 97926 , Y = 205710 )

ORIENTATION : 190 Degrees from Magnetic North

AIRCRAFT PROFILE ID TOTAL TIME IN MINUTES
C-130E D25E 0.7
C-141A D25A 0.1

RUNUP PAD D26

LOCATION : 47 Degrees 8 Minutes 12.3 Seconds North Latitude
122 Degrees 28 Minutes 58.1 Seconds West Longitude
(X = 98086 , Y = 205639 )
ORIENTATION : 190 Degrees from Magnetic North
AIRCRAFT PROFILE ID TOTAL TIME IN MINUTES
C-130E D26E 0.2
C-141A D26A 0.3
RUNUP PAD D27
LOCATION : 47 Degrees 8 Minutes 11.6 Seconds North Latitude
122 Degrees 28 Minutes 55.8 Seconds West Longitude
(X = 98246 , Y = 205569 )
ORIENTATION : 190 Degrees from Magnetic North
AIRCRAFT PROFILE 1D TOTAL TIME IN MINUTES
C~-141A D27A 0.2
RUNUP PAD D28
LOCATION s 47 Degrees 8 Minutes 10.9 Seconds North Latitude
122 Degrees 28 Minutes 53.5 Seconds West Longitude
(X = 98406 , Y = 205499 )
ORIENTATION : 190 Degrees from Magnetic North
AIRCRAFT PROFILE ID TOTAL TIME IN MINUTES
C-141A D28A 0.4
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* BASEOPS 3.00 RUNUP PAD SUMMARY DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 61 ~*
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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RUNUP PAD D29

LOCATION H 47 Degrees 8 Minutes 10.2 Seconds North Latitude
122 Degrees 28 Minutes 51.2 Seconds West Longitude
(X = 98566 , Y = 205429 )

ORIENTATION : 190 Degrees from Magnetic North

AIRCRAFT PROFILE ID TOTAL TIME IN MINUTES
C-130E D29E 0.2
C-141A D29A 0.5

RUNUP PAD D31

LOCATION H 47 Degrees 8 Minutes 8.8 Seconds North Latitude
122 Degrees 28 Minutes 46.5 Seconds West Longitude
(X = 98886 , Y = 205289 )

ORIENTATION : 190 Degrees from Magnetic North

AIRCRAFT PROFILE ID TOTAL TIME IN MINUTES
C-130E D31E 0.1
C~-141A D31A 0.4

RUNUP PAD D32

LOCATION : 47 Degrees 8 Minutes 8.1 Seconds North Latitude
122 Degrees 28 Minutes 44.2 Seconds West Longitude
(X = 99046 , Y = 205220 )
ORIENTATION : 190 Degrees from Magnetic North
AIRCRAFT PROFILE 1D TOTAL TIME IN MINUTES
C-130E D32 0.2
RUNUP PAD El
LOCATION : 47 Degrees 7 Minutes 23.5 Seconds North Latitude
122 Degrees 28 Minutes 47.1 Seconds West Longitude
(X = 98845 , Y = 200700 )
ORIENTATION : 90 Degrees from Magnetic North
AIRCRAFT PROFILE ID TOTAL TIME IN MINUTES
C-130E El 0.2
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* BASEOPS 3.00 RUNUP PAD SUMMARY DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 62 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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RUNUP PAD E1l12

LOCATION 3 47 Degrees 7 Minutes 34.4 Seconds North Latitude
122 Degrees 28 Minutes 47.1 Seconds West Longitude
(X = 98845 , Y = 201800 )

ORIENTATION : 90 Degrees from Magnetic North
AIRCRAFT PROFILE ID TOTAL TIME IN MINUTES
F-106 El2 0.3

e e e et o e R —— ——

RUNUP PAD E8

LOCATION H 47 Degrees 7 Minutes 30.4 Seconds North Latitude
122 Degrees 28 Minutes 47.1 Seconds West Longitude
(X = 98845 , Y = 201400 )

ORIENTATION : 90 Degrees from Magnetic North
AIRCRAFT PROFILE ID TOTAL TIME IN MINUTES
F-106 E8 0.1

RUNUP PAD J12

LOCATION H 47 Degrees 8 Minutes 35.6 Seconds North Latitude
122 Degrees 28 Minutes 50.2 Seconds West Longitude
(X = 98635 , Y = 207999 )
ORIENTATION : 200 Degrees from Magnetic North
AIRCRAFT PROFILE ID TOTAL TIME IN MINUTES
C-141A J12 0.4
RUNUP PAD J5
LOCATION : 47 Degrees 8 Minutes 42.7 Seconds North Latitude
122 Degrees 28 Minutes 40.2 Seconds West Longitude
(X = 99323 , Y = 208723 )
ORIENTATION : 200 Degrees from Magnetic North
AIRCRAFT PROFILE ID TOTAL TIME IN MINUTES
C-1358 Js 0.1
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* BASEOPS 3.00 RUNUP PAD SUMMARY DATE: 12-12-90 *
* FILE NAME: MCS4 MCCHORD AFB PAGE 63 *
* CASE NAME: MCS4 with final Profiles and Flight Tracks *
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RUNUP PAD J7

LOCATION : 47 Degrees 8 Minutes 38.7 Seconds North Latitude
122 Degrees 28 Minutes 56.0 Seconds West Longitude
(X = 98235 , Y = 208319 )
ORIENTATION : 200 Degrees from Magnetic North
AIRCRAFT PROFILE ID TOTAL TIME IN MINUTES
C-130E J7 0.1
RUNUP PAD J9
LOCATION : 47 Degrees 8 Minutes 38.7 Seconds North Latitude
122 Degrees 28 Minutes 50.2 Seconds West Longitude
(X = 98635 , Y = 208319 )
ORIENTATION : 200 Degrees from Magnetic North
AIRCRAFT PROFILE 1D TOTAL TIME IN MINUTES
C-141A J9 0.1

v e
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APPENDIX D: THE McCHORD AFB SENSITIVITY STUDY DATABASE




Definition of the Database Structure
DATABASE DEEZECRIFTION: McChord Sens:itaivity Study
DEFAULT INPUT FOERM:
DEFAULT KEFORT FORM: SUMMARY

FIELD: DATE METHOD: Detailed SQURCE: Keyboard
DATA TYPE NUMERIC TYPE LOGICAL TYPE OTHER TYPE
Other Date

MIN LENGTH: 8 MAX LENGTH: 8 DECIMALS:

REPORT PICTURE: DD

REPORT HEADING: Day

FIELD: CALL_SIGN METHOD: Quick SOURCE: Keyboard
DATA TYPE NUMERIC TYPE LOGICAL TYPE OTHER TYPE
Text

MIN LENGTH: 0 MAX LENGTH: 9 DECIMALS:

REPORT PICTURE:

REPORT HEADING:

FIELD: OP METHOD: Quick SOURCE: Keyboard
DATA TYPE NUMERIC TYPE LOGICAL TYPE OTHER TYPE
Text

MIN LENGTH: 0 MAX LENGTH: 3 DECIMALS:

REPORT PICTURE:

REPORT HEADING:

FIELD: RW_P METHOD: Quick SOURCE: Keyboard
DATA TYFE NUMERIC TYPE LOGICAL TYPE OTHER TYPE
Text

MIN LENGTH: O MAX LENGTH: 4 DECIMALS:

REPORT PICTURE:

REPORT HEADING:

FIELD: TRK METHOD: Quick SCURCE: Keyboard
DATA TYPE NUMERIC TYPE LOGICAL TYPE OTHER TYPE
Text

MIN LENGTH: O MAX LENGTH: 3 DECIMALS:

REPORT PICTURE:

REPORT HEADING:

FIELD: O_ALT METHOD: Quick SOURCE: Keyboard
DATA TYPE NUMERIC TYPE LOGICAL TYPE OTHER TYPE
Text

MIN LENGTH: 0 MAX LENGTH: 5 DECIMALS:

REPORT PICTURE:

REPORT HEADING:

FIELD: O_T METHOD: Quick SOURCE: Keyboard
DATA TYPE NUMERIC TYPE LOGICAL TYPE OTHER TYPE
Integer

MIN LENGTH: O MAX LENGTH: 6 DECIMALS:
REPORT PICTURE:
REPORT HEADING:




MCSS DATABASE DEFINITION
FIELD: AIR_C METHOD: Quick SOURCE: Keyboard
DATA TYPE NUMERIC TYPE LOGICAL TYPE OTHER TYPE
Text
MIN LENGTH: 0 MAX LENGTH: 5 DECIMALS:
REPORT PICTURE:
REPORT HEADING:
FIELD: AC METHOD: Quick SOURCE : Keyboard
DATA TYPE NUMERIC TYPE LOGICAL TYPE OTHER TYPE
Text
MIN LENGTH: 0 MAX LENGTH: | DECIMALS:
REPORT PICTURE:
REPORT HEADING:

FIELD: RWT METHOD: Quick SOURCE: Kevboard
DATA TYFE NUMERIC TYPE LOGICAL TYPE OTHER TYPE
Text

MIN LENGTH: ¢ MAX LENGTH: 2 DECIMALS:

REPORT PICTURE:

REFORT HEADING:

F1ELD: OPQGRP METHOD: Quick SOURCE : Keyboard
DATA TYFE NUMERIC TYFE LOGICAL TYFE OTHER TYPE
Text

MIN LENGTH: 0 MAX LENGTH: 4 DECIMALS:

REFCRT FICTURE:

REFOKT HEADING:

FIELD: S1_T METHOD: Quick SOURCE: Keyboard
DATA TYPE NUMERIC TYPE LOGICAL TYPE OTHER TYPE
Integer

MIN LENGTH: 0 MAX LENGTH: 7 DECIMALS:

REPORT PICTURE:

REPORT HEADING:

FIELD: S1_ALM METHOD: Quick SOURCE: Keyboard
DATA TYPE NUMERIC TYPE LOGICAL TYPE OTHER TYPE
Decimal

MIN LENGTH: 0 MAX LENGTH: 6 DECIMALS: 1

REPORT PICTURE:

REPORT HEADING:

FIELD: S1_DUR METHOD: Quick SOURCE: Keyboard
DATA TYPE NUMERIC TYPE LOGICAL TYPE QTHER TYPE
Decimal

MIN LENGTH: 0 MAX LENGTH: 5 DECIMALS: 1

REPORT PICTURE:

REPORT HEADING:

FIELD: S1_SEL METHOD: Quick SOURCE: Keyboard
DATA TYPE NUMERIC TYPE LOGTCAL TYPE OTHER TYPE
Decimal

MIN LENGTH: 0 MAX LENGTH: 6 DECIMALS: 1

D-3




MCSS DATABASE DEFINITION
REPORT PICTURE:
REPORT HEADING:

FIELD: Y1 METHOD: Quick SOURCE: Keyboard
DATA TYFE NUMERIC TYPE LOGICAL TYPE OQTHER TYPE
Logical Y

MIN LENGTH: 1 MAX LENGTH: 1| DECIMALS:

REPORT FICTURE:

REPORT HEADING:

FIELD: COMMENT METHOD: Quick SOURCE: Keyboard
DATA TYPE NUMERIC TYPE LOGICAL TYPE OTHER TYPE
Text

MIN . ENGTH: 0 MAX LENGTH: 1¢ DECIMALS:

REPOET PICTURE:

REPORT HEADING:

FIELD: Nl METHOD': Detailed SOUKCE: Derived
DATA TYFE NUMERIC TYFE LOGICAL TYFPE OTHER TYFPE
Numeric Int r

ege
MIN LENGTH: 0 MAX LENGTH: 3 DECIMALS: O
REPQRT PICTURE:
REPORT HEADING:
FORMULA
@IF(((0O_T>080000 and ©C_T<200000) or (S1_T>080000 and
S1 _T<200000!) and (Yl or (not yl and AC="X" and
S1_SEL<«S0)) ,1.0)
FIELD: S8_T METHOD: Quick SOQURCE: Keyboard
DATA TYPE NUMERIC TYPE LOGICAL TYPE QTHER TYPE
Integer
MIN LENGTH: ¢ MAX L_LENGTH: 6 DECIMALS:
REFORT PICTURE:
REPORT HEADING:
FIELD: S8_ALM METHOD: Quick SCURCE: Kevboard
DATA TYPE NUMERIC TYPE LOGICAL TYFE OTHER TYPE
Decimal
MIN LENGTH: 0 MAX LENGTH: 5 DECIMALS: 1
REPORT PICTURE:
REPORT HEADING:
FIELD: S8_DUR METHOD: Quick SQURCE: Kevboard
DATA TYPE NUMERIC TYPE LOGICAL TYPE OTHER TYPE
Decimal
MIN LENGTH: O MAX LENGTH: 5 DECIMALS: 1
REPCHT FPICTURE:
KEPORT HEADING:

FIELD: S8_SEL METHOL : Quick SOURCE : Keyboard
DATA TYPE NUMERIC TYPE LOGICAL TYFE OTHER TYPE
Decimal

MIN LENGTH: 0 MAX LENGTH: 5 DECIMALS: 1

D-4




MCSS DATABASE DEFINITION
REPORT PICTURE:
REPORT HEADING:

FIELD: Y8 METHOD: Quick SOURCE: Keyboard
DATA TYPE NUMERIC TYPE LOGICAL TYPE OTHER TYPE
Logical b4

MIN LENGTH: 1 MAX LENGTH: 1 DECIMALS:

REPORT PICTURE:

REPORT HEADING:

FIELD: COMMENTS8 METHOD: Quick SOURCE: Kevboard
DATA TYFPE NUMERIC TYPE LOGICAL TYPE OTHER TYFE
Text

MIN LENGTH: 0 MAX LENGTH: 10 DECIMALS:

REPORT PICTURE:

REPORT HEADING:

FIELD: N8 METHQD: Detailed SOURCE: Derived
DATA TYPE NUMERIC TYPE LOGICAL TYPE OTHER TYPE
Nume